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Preface 


Antrn;ils of past ages have attracted the interest of the inquiring since early times. 
There has always been in man a desire to obtain knowledge of what happened 
before the inquirer himself came into existence anti to find out how things came to 
be as they are. This desire is deeply rooted in man's natural relation to his environ¬ 
ment, The animal world was an important source of lixid and raw material for 
primitive man, and as his conceptions of magic and religion developed, the animal 
world was naturally drawn into them. The two most obvious contacts between man 
and animal, therefore, are economic and religious, in the widest sense. But though 
this may be true broadly speaking, man cannot ignore the natural environment in 
which he exists, and little thought is required to appreciate that all processes of the 
evolution of man, as well as of his cultures, arc governed by biological processes. 

Ever since man assumed the habit, at least 10,000 years ago, of living in more or 
less permanent settlements, his relationship to the animal world has undergone 
changes. As a hunter and food collector he felt essentially a part of nature, but once 
permanent settlement had become the rule, his attitude to animals was profoundly 
changed. The outcome of this process was the domestication of certain species, with 
most of which wc are familiar at the present day. How the processes that led to 
domestication tvcrc themselves partly due to the interplay of biological phenomena 
and not wholly to deliberate acts of man will be show n in this book. 

The lack of a textbook on the history of domesticated animals has been felt for 
a good many years. Acme has ever been published m the English language, and the 
three German honks by Antonhis, Hlkheinter and Keller arc out of date and un¬ 
obtainable. The present work is intended to hll this gap. Originally, it was planned 
as a somewhat technical, palaeontological treatise, which could be a help in identi¬ 
fying osteological material from archaeological sites. It was soon realized, however, 
that it would be premature to make such an attempt in view of the extremely uneven 
State of our knowledge. On the other hand, the archaeological information available 
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is considerable, and a worker’s knowledge of it is usually confined to his own im¬ 
mediate area. An attempt has therefore been made to draw together this Information 
and to present it as a whole. At the same time, a vast amount of biological informa¬ 
tion both Irom actual finds and from general zoological considerations had to be 
incorporated, and it is hoped that t he fusion of the different spheres has been carried 
OUt with some degree of success. 

In view of its many aspects, it is hoped that this book will be of interest not only 
to tin- student of archaeology, but to palaeontologists and animat-breeders, not to 

mention those who like to know more about the early history of their Favourite 
pets. 

It was felt necessary to incorporate a large number of illustrations since these 
help substantially in the appreciation of Lhr written word and save the reader endless 
trouble in looking up sources. It should, however, be pointed out that many rep¬ 
resent original material. In preparing this book a considerable amount of original 
research was carried out, which Is perhaps not everywhere apparent. In addition, 
every effort has been made to provide reliable information only, and to present care¬ 
ful ly considered deductions. Although thirteen years have been spent in the pro¬ 
duction of the hook, it has proved impossible to cover the enormous field in the 
lime. 

I am sadly aware of the fact that I have not succeeded in levelling out the 
differences which are due to the varied dates when chapters were completed. As the 
book grew, the factor of size, too, became an important consideration, and much 
matter had to be left out which 1 should have liked to include, hooking at it now it 
is completed, I confess it is not what I wanted to write. I am glad that I need not 
review it myself, for l should be the first to criticize it. 

It may be useful to mention that throughout the book the term race' is used for 
natural (i.e. wild) subspecies, whilst the term ’breed' is restricted to products of 
domestication. A distinction also hits to be made between tamed animals which eo- 
operate with man, though they breed in liberty, and domesticated animals, which 
breed under the control of man. Sometimes differentiation is recommended between 
dsmestwtfed animals (the breeding or which is controlled by man, as has just been 
said) and domulit animals, i.e. those that have voluntarily associated themselves with 
man. In the latter category should be included the house-mouse and the house 
sparrow, This distinction, however, is not in general use, and the two terms are used 
interchangesbly by most authors. 1 myself have therefore preferred to remain 
similarly inconsistent in this respect 

furthermore, it is worth pointing out that the use of capital letters for archac- 
o ogical terms is a complicated matter and the apparent inconsistencies in the text 
usually have a reason; adjectives such as ‘early’, ‘middle', ‘late’, are spelt with a 
capital if they constitute a definable chronological period, but not otherwise. 
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Measurements arc given throughout in the metric system since this is universally 
adopted in all scientific books, 

A glance at the Bibliography will convince the reader that the number of books 
consulted is large (about 580). Even so, many papers have not been referred to so as 
to avoid overloading the text with references. In particular, 1 have become very 
interested in the evidence provided by classical writers such as Herodotus, Aristotle 
and Pliny. Their works deserve very close study when considering animal domestica¬ 
tion, but naturally the number of references to their views is not large. In the Biblio¬ 
graphy the chief interest of the book or paper is indicated in parentheses, unless 
obvious from the title. Needless to say, the international system of abbreviations for 
periodicals is used throughout. 

Apart from original research on fauna from archaeological sites, m which I have 
been much helped by some of my students, various journeys have been undertaken* 
partly to collect material, and partly to study the results of excavations and to 
obtain essential biological information 111 the very countries concerned. In addition 
to most European countries. North and East Africa were visited, as well as the 
Middle East (where the writer has undertaken the investigation of die fauna from 
prehistoric Jericho) and India. 

I am most grateful to the Curators and Directors of many museums in these 
countries Tor the help they have afforded me in connection with my studies. Among 
them I should like to mention the following places: Amsterdam, Tcrvuercn, Paris, 
West Berlin, East Berlin, Bonn, Frankfurt, Hamburg* Munich* Trier ? Basle, Vienna, 
Prague, Brno. Madrid, Rome* Palermo, Piazza Armerina, Syracuse, Athens, Rabat, 
Tangier, Tunis, Algiers, Tclxssa* Oran, Cairo* Jerusalem* Amman, Delhi, Bombay t 
Melbourne, Sydney, the Metropolitan and Natural History Museums, New York, 
and various museums in London and the counties of Britain. 

In the preparation of my manuscript I have received help from many friends 
and colleagues. First and foremost I wish to put on record my grateful thanks to 
Miss Joan Sheldon, who has carried a fair share of the burden of straightening out 
many an unevenness due to the various periods of writing and circumstances under 
which the chapters were prepared, and lor much technical help, Others who have 
helped by supplying me with information or clarifying various points, as well as with 
technical matters are: Mrs O. Brogan (Oxford), Mr R. Carrington (London1, the 
late Professor V. Gordon Childc, Dr I. W. Cornwall [London)* Mrs E. Coult 
London)* the late Mr O. G + S. Crawford, Dr P. E. P, Derain yaga I a Ceylon . Mr 
G. G Dunning London 1, Miss M. Eden London), Professor Eve Edwards i London 
Pcre FIcisch (Beirut), .Miss Frances Gibbs (London)* the late Sir William Gowers, 
Dr P, Graziosi Florence;, Mbs A. Growcnor-ElHs Lindfield), Dr Heinz Heck 
(Berlin)* Dr Lutz Heck (Munich), Dr W. H< rrc Kiel), the late Mr W. II, Johnson, 
the late Dr L. Keimer (Cairo), Miss 11 Kirkhride (Jerusalem), DrL, Leschi (Algiers) 
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Professor M. E. L, Ma)Iowan (London), M Seree dr Roch (Tcbessa), Dr (X Samson 
(London) , Mr Walter Shepherd London), Profetior Sydney Smith, MissJ. du Plat 
Taylor London), Miss P. Wallace (London)* 

Special thanks are due to Mr Hubert Pepper for the expert way in which 
he has drawn the vast majority of black-and-white illustrations, A few others wen- 
drawn by Mrs M. East ham, Dr F. G. R. Payne, Mr H. Stuart and Dr G* J* 
Wainwright, to whom 1 am most grateful, 

Many others an- mentioned in the text at the appropriate places and to all these 
colleagues and others tin named I extend my sincere gratitude. 

finally, I wish to stress that from the studies made in the preparation of this 
book there emerges an urgent need for further osteologicai work. The mere ideuti- 
lication ol specimens found on archaeological sites is no longer enough. They require 
detailed investigation and comparison with linds from other sites, and monographs 
on the osteology of the various species art- urgently required* Put to understand and 
interpret correctly the results of ostcological studies from the archaeological point of 
view, some ground on which to stand is essential. In other words, a summary of our 
prese nt knowledge, incomplete though it is its yet. This book is intended to provide 
such a starting point. Its publication will t 1 hope, stimulate further work, and 1 am 
looking forward to learning from roy critics, 

F. E. ZEUNEJt 

London, If/j2 


PART ONE 


Origins and Evolution 
oj Domestication 




I 


The Conquest of Environment 


I t is only to be expected that the domestication of animals should be considered 
by many in the same manner as other human activities, namely as a deliberate 
process of exploitation of environment, To one who has found his way to archaeology 
from a background of historical biology (palaeontology) and the study of environ¬ 
mental changes, however, the idea comes more naturally that the beginnings of 
many such processes were unintended and not conscious. The domestication of 
animals may well be derived from the social relationships of animal species* man 
being one of them. This is the view put forward in this book. Domestication is 
rooted in the natural contacts of man with beast which, in the early stages, were 
provided mainly but not exclusively by hunting. 

lt is widely held that early man did not influence his natural environment to 
any noticeable degree. This is true of the Palaeolithic and Mesolithic periods during 
which man was a pure f&od-gatkerer who relied on hunting, fishing and collecting 
sheltdish, grubs, fruit and wild vegetables. This stage, as we now know, lasted for 
several hundred thousand years and was hardly more than a direct development 
from the food economy practised by our ape-like ancestors,* It must not be over¬ 
looked, however, that, though few in number, these men may have interfered with 
she stability of their environment at least temporarily, and on a scale which w as out 
of proportion with the scantiness of the population. 1 * 3 


1 Ancestor* who changed into human being* by adopting the practice of planned hunting of animal*, thill 

reverting to a partly carnivorous diet. 

3 The density of human population during I be PalaroLhhie is often underrated, and One writer has put the 
number for Britain as low as ajG, Thb is certainly a serious underestimate; a few thousand would be nearer ihe 
made. In some Palaeolithic site*, especially m Africa and India, the evidence from living sites, even of Lower 
Palaeolithic Age, suggests ihal the human population Was by no means seamy. 
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One means by which interference with his environment was possible even for 
Palaeolithic man was fire. Burning woods and grasslands is a method of hunting 
widely employed in the present day, ft may have been learned from accidental fires 
in very early times* and there is no reason to assume that Lower Palaeolithic man 
should not have practised it* 1 One is probably right in assuming that early man did 
not* and did not want to, control steppe or forest fires he had started. The results of 


Localities 

Man 

Age of ihe individuals in jean 

$-6 

6-20 

20-50 

50 «/>- 
wards 

Mauer (£. antiquus) 

Heidelberg Man 

3 1 ‘ 1 % 

46-6% 

20 0% 

2 4’4"<> 

Sussenborn 

(JF, trogonthmi) 

absent 

— 

8-6% 

^'4% 

780% 

Taubach 

(E. mtiqmf) 

Neanderthal Man 

35 - 5 % 

288% 

28-8% 

167% 

Younger Loess near 
Emmendmgen* 
Baden 

(£« primgemus) 

absent 


t?-2% 

207% 

621% 


Fig. e : 2. Table taf ptupotLiun of young and t>Jd individual* of Pleistocene tltphanu in prf'hiflEorte 
locaJities in Europe, contrasting those in wlikli man was proeni and absent. Thr age deiermination 
ts based on Use molars. After Soeigel (1922) 


such activities must have been the temporary appearance of clearings in the forests, 
the expansion of steppe at the expense of forest or the temporary' replacement of 
steppe by desert. In addition to changing the floral environment, such fires would 
have a flee ted the mammalian fauna of the area for some lime. 

This is not the place to discuss primitive hunting methods in detail. 3 It should 
nevertheless be pointed out that some of them arc extremely wasteful. The driving 
of herds of horses over precipices* such as was practised ai Solutr£ in France in 
Upper Palaeolithic times, may well have affected the number of certain species of 
game* 

1 Evident* <0 this efFcci Iuls recently been put forward for die Acbmtbm site af Home in SuFolL (Wort, 
of Great ItitrtylaciaS age {about 350,000 yean age . 

1 A companion volume ott prHrldstaric Jfam£ and hunting U in preparation, 

* .n.o,t>*A* — » 
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Trapping would have been much less harmful, although, where large and slow- 
breeding animals are concerned, it can influence the number of young and females 
considerably Tig. i ; a). In Java, for instance, the number of rhinoceroses has in 
reecm years been much reduced by trapping. Trapping was, moreover, practised 
wej[ back m the Lower Palaeolithic, especially by Moustcrian man. Fossil remains 



have shown that at the Mousterian site of Taubach more than 70 jut cent of the 
rhinoceroses caught werv young animals. 1 

Even SO, however, any modifying influence that Palaeolithic man might have 
Kid on his environment was loeaj and temporary. It is probable that his presence 
in a certain area disturbed members of the w ild fauna sufficiently to cause them to 


J ft iMvorth remembering that (he Ijyfjm™ of the fcrol lave to change (heir a W a ante 

•- -* ***** " nd 
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[withdraw until he left again. But there is no definite evidence that Upper Palaeo¬ 
lithic man, even of the Magdalen bn culture who had attained a high level of 
kcchnoiogica] skill (Fig. i : B) 1 had begun to domesticate animals or to grow food 
[plants. 1 As regards agricultural operations, these are in any case most unlikely to 
have been possible in the cold climate then prevailing in Europe, but a primitive type 
jof domestication of such an easily tamed and common animal as the reindeer would 
have been within the range of possibility. The evidence, however, so far shows only 
that the reindeer was hunted by the Magdalenians and their contemporaries. In a 
'reindeer-hunters’ camp at Meicndorf, near Hamburg, Rust round that the animals 
[were killed by shooting or throwing missiles which in some cases penetrated the 
shoulder blades, in much the same way as a correctly aimed modem bullet would. 


Fig. i : 4. Distribution of forests in the Prr boreal f> F central Europe, 

After Firbas { 134ft), Symbols used: Hi birch; Pi -pine. On the whole, 
birch/pine assoc in rum is present in so which the hazel is soon to move. The 
North Sea is still dry land 

Until about to,000 years ago, when the change of the northern climate from an 
arctic to a temperate type occurred, it may be assumed that man's interference with 
his environment was on the whole no more than temporary. In northern Europe the 
change of climate brought an extension of the forest, which began to cover the open 

1 Palaeolithic agriculture lias mistakenly been claimed by WilLvmwdnr mi the ground* nf grain found in 
Austrian caves. 


( North Sea) 
land 
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steppe and tundra of west, central and eastern Europe, spreading from the 
rHug,- areas m the north-western and north-eastern borders or the Mediterranean 
hm temperate forest had survived the glacial phases (Figs, i : 4 and i • 5) 

Fins process was a slow otic, and climatic donation was pronounced » long as 
the ice-sheet m the north persisted (Fig. , : 3). There was, therefore, tundra per- 
SWt,ng ' ^ough all the tune withdrawing north to the belt it now occupies) near the 



, J, : ri, ^ ljrri,s -^llaiuic [ktickI of rtnlral Europe. After pirb; 

widespread^ HJStS? 2H5T£ th ™% h P io * i* «ill 

°=»* h-& saaKs 

Today 

icci “ rhiisi at ,i " : wme ,imc **** "">** «* f«n™ 
ncclss *[; ‘"htpted hi, economy lo the new conditions. ThfMc lrih.- s . v hi.-h 

mine, rrolessor \ , G. Chddc has described how social co-operation -neeew.rv in 

'z'zrr “ ——^ 

caster lor small, independent groups of food-gatherers to 
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forage Tor themselves. Bone sis a raw material was largely replaced by wood but 
stone eon tin lied to supply cutting tools* 

The earliest Mesolithic peoples of Europe whose cultural remains have been 
dated are the manufacturers of the Lyngby axe, made of reindeer antler. This 
instrument is believed by some to have been designed to cope with wood, the new 
raw material provided by the advancing forests. The Lyngby people lived in the 
Jutland peninsula about Bom n.c. 


AREA of virgin forest 


1850 


Fm r l i B r Thr rrdurlion of Lhc fnrr.Urd arra in Norlii America 3* the result of I he introduction 

of European agricul Eure 

Another piece of Mesolithic equipment was bow and arrow. The arrows were 
provided with very small geometrically shaped flints, mtcrolithi, which altogether 
play a great part in the stone technology of Mesolithic man [Fig. i : 9). Apart from 
the hunting of the new game of the forests, Mesolithic man relied extensively on the 
collecting of snails, shell-fish and nuts, and it has been pointed out that the large 
size of many of the refuse-heaps "Kitchen Middens 1 * some too yards long and 
thirty yards wide) suggests a relatively sedentary life (Chiide, 1944, 19471. Or at 
least it suggests regular seasonal visits to favourable hunting and collecting grounds. 
By about 2500 b.c. pottery and polished stone made their appearance in the Danish 
Ertcbollc culture. 
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I hi Mesolithic is the oldest cultural period in which we have definite evidence 
cl animal domesttcatton. In norths Europe the dog had become a companion of 
man at the latest by about 6000 b.c. The dog was no doubt employed in hunting and 
pr ° Vl d UiC u as a SCaven 8 er m niany ways, as the Jiving sites of early man were 



j - 1 J ” J f alsuwlirlilc twal*. (i) An Achrulian hindaxe. a uni^m] 

1 JLi ' ' tT ‘i ^ usl ^ rmfl "TmpCT r probably used for cleaning skin*. (4) Part 

“»*■ *» fc«l « O«o.-«a f ud fcta*, ,A„ 

P^otL (i), (a) and (4) fro m Briiain, (3) from France 

littered with the remains of meals. The dog has been found also in Mesolithic 
deposits m the south. These finds will be discussed presently. 

. 11 il ' e domestication or the dog in Mesolithic times must be regarded as 
t r am, some indications have come forward that a domesticated sheep was also 
k “ ‘ hC »'•**"**««* Errnpo. lu presence has beer „ Jrded f™ 
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ihtcc Tardenoismn sites in France, namely Sauveterre (Cotilonges, 1935)* Cuzoul 
(Lacam, d aL 7 1944J and T^viec Ptfquart, et a 1937)- In England only one site is 
known* Three Holes Cave at Torbryan in south Devon, where the writer has been 
excavating in recent years. The industry here is ^Sauvcteirian* but it is conceivable 
shat the- British Sauveterrian is in part contemporary with the Tardciioisian of 
France, These sites are not likely to be earlier than the fourth millennium u.c. 
Whilst they suggest that Late Mesolithic man of temperate Europe had adopted she 
practice of keeping sheep, this does not imply a transition to life in permanent 
settlements. The sheep is a nomadic species and it would move and could be moved 
as readily as the temporary living sites of man himself. It must also be remembered 
that at this time the countries of the Near East were already in the possession of 
fully domesticated goat and possibly of sheep and even cattle, hence it is conceivable 
that the practice of sheep-keeping had spread to the backward tribes of the more 
northern countries. 


The origins of domestication have therefore to be sought in the Near East rather 
than the north* and this is substantiated by the fact that at least the goat* and most 
breeds of domesticated sheep, are derived from wild ancestors which still occur in 
the Near East. Excavations, especially at Jericho in Jordan* Jarmo in Iraq and Bek 
Cave in Persia* have thrown interesting light on the question of the origins of domes¬ 
tication in that part of the world. On the other hand, it would be a mistake to assume 
that domestication started there exclusively. It is obvious* for instance* shat reindeer 



Fto. 1 :& Upper Palace]ithfc ipo]s, (s) A Gravcttian lawfe-blade. (2) An end scraper. (3) An 
ang]c-byrin much used for working bone and anltrrh (4) A late Magdaknian barbed point nr 
harpoon* {5) A beautifully sculptured end of a spear-dirower. All from France. 


domestication has at all times been confined to the north and nobody knows whether 
it has chronological priority over the first domestication of goal and sheep in the 
Near East. The horse too was domesticated north oT the great mountain ranges, 
though almost certainly at a very much later date. But since most evidence has 
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become available from the Near East, it is this area that most requires discussion, 
and in particular the development from the Mesolithic Natufian through the pro 
polury Neolithic of Jordan. 

The Natufiao culture takes us to a climatic zone w hich is very different from 
temperate Europe. In the present day the countries adjacent to the Mediterranean 
Sea, and the Near and Middle East, are on the whole characterized by a ‘dry’ 
en vironment, with lack of forests, plenty of steppe—natural or agricultural—and 
even semi-desert. But during the cold phases of the Ice Age these countries were 
covered with forests resembling in many respects those of present-day Europe, 
though much r icher in specks of trees. On their southern edge the forests passed into 
scrublands and steppe, densely populated with herds of game animals. After the end 
of the Ice Age, about 10.000 years ago, the steppe lands began to spread at the expense 
of the forest. Had man not interfered with this natural process, it would have been 
very slow. In the forests, moisture-loving trees might have been replaced by species 
that resist summer drought. It was, however, front that time onwards that man began 
to destroy his environment at an ever-increasing rate. 

The peoples concerned in this process still belonged to the Mesolithic. Taking 
the Na in bans of Palestine as an example, they were in many respects more advanced 
than the Magdakmans and F.rtcboJIians of northern Europe. There is no need Ju re 
to discuss ih. industry (Garrod and Bate, 1937; Garrod, 1957), though it is important 
to note that there was no pottery. This docs not mean that vessels were not used: 
leather bags, gourds and day-lined baskets were efficient forerunners of fired pots. 
The equipment of the Xatufians was not confined to utilitarian items. They were 
fond of ornaments, and necklaces of surprising beauty have been found. 

Like the Mesolithic pe oples of northern Europe, the Xatufians had the domesti¬ 
cated dog. The question therefore arises whether other species had been drawn into 
the orbit of human habitations. Both the true horse and cattle have been found in 
Natufian deposits. The late MissD, M. A. Bate, or the British Museum (Natural 
History), an authority on fossil mammalia from Palestine, studied these remains 
with great care and arrived at the conclusion that both species, horse and cattle, 
were members of the wild Tauna. The investigation of the Natufian fauna from Dr 
K. Kenyon s magnificent excavations in the tell ot ancient Jericho is being carried 
out under the direction of the author and has so far produced no domesticated 
forms. There is, therefore, no evidence that the Xatufians had any domesticated 
animals except the dog. However, an approximately contemporary Mesolithic 
site in northern Persia, the Belt Cave, yielded to Carleton Coon bones of goat, which 
he suspects were domesticated. Should further evidence confirm his suggestion the 
goat would be another animal domesticated by Mesolithic man. It is difficult to say 
whether his contention is correct, but at Jericho it is certain that the goat was 
domesticated in the period immediately following. 





Fjo. i :g m Mesolithic tools, (i) Group of mkraliths. fa) Him adze, halted in antler 
drove, (3) Tranche i axtv 1 j) Wooden bird-jrtow. (^} leister prong made of antler. 
(G) Fishhook, ft) from various localities, (a)-(6) from Denmark 


The most remarkable piece or equipment of live Natufians is the sickle. It was 
an instrument made or a bone handle with a deep furrow into which stone blades 
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were set, serving as sickle teeth. About the use of these instrument there is no 
uncertainty, since the sickle teeth which have been found show the peculiar lusire 
that results From cutting straw^ or grass. However, does their presence imply that 
some sort of agriculture was practised by the Natufians? The view generally held is 
that it does not. The Natufians appear to have used their sickles to collect wild 
grasses, as is done even at the present time by natives of South Australia. The 
existence of a specialised instrument for collecting seed-bearing grasses indicates at 
least that it was a regular practice. 

Regular harvesting, however, docs not constitute agriculture, though it may 
continue for considerable periods of time. True agriculture consists in the prepara¬ 
tion or the soil, deliberate sowing and storage of the harvested products, it is per¬ 
fectly possible that the Natufians stored the seeds collected. In view of the steppe 
condition of the country' and the presence of wild cereal grasses it is conceivable 
that the surplus was stored away to be used between seasons. But there is nn evidence 
whatever that the soil was tilled and seed retained for deliberate sowing. This 
indeed was not even necessary, because the harvesting of wild grasses results in 
unintentional sowing. Wild grasses have brittle cars, and a certain number of seeds 
inevitably fall to the ground when the ears are cut, off with stone tools. Since brittle 
ears have to be seized by the hand, the straw would have been left on the field, 
greatly reducing the loss of humus substance in the soil, and the seed left behind 
would produce another crop in the following year. The number of seeds left on the 
ground is not a Serious problem s as plenty of seed produces many plants competing 
for space, w hilst fewer seeds produce larger plants w ith a greater number of stalks, 
which will eventually bring forth the same amount of seed in the next generation 
as does a field on which a greater number of seeds has been left behind. Modem 
agriculture takes advantage ol this by applying the practice of rollings which 
encourages the growth of side shoots. It appears, therefore, that the harvesting of 
a natural grass steppe would not impair the yield for many generations. 

The present writer inclines to the view that this practice lasted well into the 
Neolithic [Fig* i * to), and that it will be extremely difficult to establish when 
agriculture in the strict sense oT the word began to be practised. The evidence would 
have to be provided by agricultural instruments, such as hoes and ploughs* 

It will be shown in this book that the domestication of animals was similarly 
a gradual process, so that the beginning of the Neolithic should not be regarded as 
the result of a revolution in thought but rather as the result of the gradually intensi¬ 
fied control of natural processes by man. A point was reached when the food obtained 
was more than the minimum required to feed the population. It was then that 
permanent settlement became possible, that it became important to defend optimum 
areas against intruders, and that hands and minds could be spared for occupations 
not directly concerned with the basic necessities of survival. The Neolithic thus 



Fig. i : jo. Neolithic tool; and pottery, (i) Sickle used for harvesting grain, After 
Caion-Thompon, [a) Neolithic pot. [3) Polished axe. (4) Flaked axe with ground 
cutting edge. [5] Flint saw. (6) Flint arrowhead. (7) Hoi low scraper. (t), (a) f (5), (6) 
and !j) from Egypt, [3) awl (4) from Denmark 


emerged gradually Truni the Mesolithic, and the view that food production was 
from "the beginning a deliberate act, in fact an invention leading to an economic 
revolution, can no longer be upheld in the strict sense of the word. 
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Th< reason why this economic change-over interests us in the present context 
is that marks the beginning of large-scale interference of man with his environment, 
a proi ss which has become accelerated in the course t>r lime to such an extent that 
by now it is beginning to threaten the very existence of our own species. 

H-m Jong ago, then, was it that man passed on to the stage of food production 
in the strict sense ol the term? It is clear from the outset that the beginnings were 
localized in one or a few- centres. Some peoples, like Esklmocs and Australian abo¬ 
rigines, have even now not yet adopted the new economic system. As we know that 
all the earliest true food-producing cultures discovered so far are later than the 
Natufian of Palestine, we may provisionally accept the Natufian stage as a terminus 
ad ,/tiem or post yuan. Fortunately, it can now be dated fairly accurately. Recent 
determinations of the radiocarbon age of the Natufian layers in the tell of pre¬ 
historic Jericho gave 8940 a.c. (Zeunrr, in press). This flgure is substantiated by 
the folluwing palaeontological and climatological considerations. 

From the chronological point of view the most striking feature of the Natufian is 
(lie comparatively large number of extinct species in its fauna as was established by 
Miss Bate at Mount Carmel. Out of about thirty species represented no fewer than 
seven are extinct, including three kinds of gazelle and a hedgehog. Though the term 
species is here used in a narrow sense, it is clear that the Natufian must be ap¬ 
preciably older than the Neolithic of Palestine and other parts of the Near East. 
° n thc ol,tcr **““*» Professor Dorothy Garrotl obtained evidence from the caves of 
Mourn Carmel that the Natufian is later than the late Upper Palaeolithic, including 
the Kebaratt industry, which belongs to a late phase of the Last Glaciation, so that 

the Natufian is likely to date from the transition of the Late Glacial to the Postglacial 
period. 


me climatic character of the Natufian Fauna is mixed. There are, amongst the 
mammals, twelve species rhat prefer or require forest environment (including a 
squirrel, wild pig, red deer, fallow deer), compared with nine species that need open 
country and drier conditions (these include gazelles, the onager, a horse and the 
rodent mole). One would conclude, ihcrolbre, that both woodland and open 
country were available, and from the larger number of woodland forms one would 
suspect that the forest clement was rather more considerable than the steppe. But 
w ten . iss Bate considered the number of individuals represented in the collections 
roto t < 1 atufian, she found that the Steppe element was much greatrr, In one of 
i n caves, Mngharet el W ad on Mount Carmel, nearly two thousand specimens of 
S ‘ l ? r ‘ r? rc counted, whilst the greatest number of any other species was only 
‘ ig ty-etght. his, at first glance, appears to indicate that the steppe was far more 
prominent in the environment than the forest, and it has been so interpreted. 

thr rJT"* “°i, <)VcrJoo i kcd ’ howe ycf. ‘hat the large number of gazelle bones in 
C nU> K th<; result selective hunting. Gazelles, like most other steppe- 
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inhabiting ruminants, live in herds and are more easily hunted than any of the 
forest game, which live singly or in small numbers and enjoy the advantage of the 
protective cover of trees. The frequency of the gazelle in the KTatufian, therefore, 
docs not mean that the climate was very dry, indeed the large number of forest 
species contradicts this interpretation. But even so it is apparent that in Natufian 
times open grasslands had begun to replace the Forests of the last pluvial phase 
(the Mediterranean equivalent of the last glacial phase of Europe). 

Ihis observation affords a means of obtaining a tentative climatological date for 
the Natufian. It is believed that, while glacial conditions wire reigning in northern 
Europe, the Mediterranean enjoyed a metre humid, so-called pluvial climate than 
today {Zcuncr, 1953c'. Above all, tile summers were wetter and cooler, since many 
of the rain-carrying depressions, which now move from the Atlantic eastwards 
across western and central Europe, in those days found their paths barred by heavy, 
cold air. They were thus compel led to move along the suuthrrn route, i.e. across the 
Mediterranean, bringing summer rain to many countries which are now dry. 
Under sue It conditions of climate, forests grew where there is now steppe and even 
desert. 

1 he question that interests us here is: when was this typo of pluvial’ climate 
replaced by the modern, ‘Mediterranean’ type? Clearly this must have happened 
when tile ice-sheet had melted down to so small a size that it w-ould no longer sustain 
a sufficiently large mass of cold air above it capable of deviating the depressions. 
By a comparison of the climatic effects in modem glaciated areas, like Antarctica, 
Greenland, Iceland and Spitzbcrgcn, Dr C. E. P. Brooks (1926}, the Director of 
the Meteorological Survey of Britain, found that the diameter of an ice-sheet must 
be at least 700 miles in order to influence air-pressure distribution by pushing depres¬ 
sions out of the way'. 

It cannot be pure coincidence that, when the Scandinavian ice-sheet had 
melted down to a diameter of about 625 miles, after a brief halt at the ‘Central 
Swedish Moraines’, ihc climate of northern Europe became similar to that of the 
present day. It appears that this was due to the final breakdown of the cold anti¬ 
cyclone which had affected the climates both of Europe and, indirectly, of the 
Mediterranean, 

The Fennoscandian Moraines have been dated by Professor dc Geer’s counts of 
varves (annual laye rs of mud from the meltwater of glaciers at about 7900 b.c. 
This date has received confirmation bv radiocarbon determinations of wood and 
peat from deposits of the Allerod-oscillation, a mild phase which preceded the halt 
at the Central Swedish Moraines. The mean of four values for British and German 
sites is 8250 b.c., and of five values for samples from corresponding North American 
sites is 9450 b.c. That the re-advance of the icc responsible for the Fennoscandian 
Moraines occurred about 8000 B.c. thus appears reasonably well established. The 
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hah ai fir moraines Ls known to have been brief, on the evidence of varve-counts 
about to years. It was followed immediately by the final retreat of the ice. Early 
in the ^'hth millennium b.c. } therefore, the change or the east Mediterranean 
rlim.i towards drier conditions must have begun. 

W thus obtain another date for the Natufian and for the earliest evidence we 
have ! >r reaping with sickles. By this lime the dog had been domesticated. It is on 
geo|o :ual evidence 8000 it.c., and 8840 «.o. on radiocarbon evidence. Such a date 
mav. ior the moment, be regarded as a convenient earliest lime for permanent 
settlement and the introduction of strictly domestic treatment of animals, as distinct 
from control by herding only. By the beginning of the seventh millennium the 
hog back brick phase or the pre-pottery Neolithic of Jericho had alreadv begun 
(6^35 b . c .. Ci4 date, GL.43). 1 

It is, of course, wise not to regard Jericho as altogether the earliest settlement 
or rather town. But it is certain that the early pre-pottery Neolithic exhibits relations 
with the animal world compatible with the view that wc arc there witnessing the 
very beginnings of‘settled domestication* of animals. And the first ruminant drawn 
into the human orbit was the goat. In the later pre-potterv Neolithic, changes due 
to domestication liecame recognizable in the animals. For these periods, radio- 
carbon dates are available, and the brief table on the next page thus summarizes 
w hat is at present known about the chronology of the domestication or animals. 

Uhile the roots of domestication lie in the natural contacts of man and beast 
provided <dten, but by no means exclusively, by hunting, its subsequent development 
is closely bound up with the introduction of agriculture. The conversion of the 
natural environment into a man-made one which set in with the beginning of the 

underrated" ^ ^ about 8000 *' cars was on * scale which is generally 

We are not here dircedy concerned with the widespread effects of shifting agri¬ 
culture, but it is a faci that w herever available land was claimed from the forest the 
land would deteriorate, and the forest would not easily grow up again (Fig. 1 ; 61 
The open wastelands created in this way, however, served another of man’s urgent 

Ufe d diefLdWor7 lded P;iSlUr<: f ° r his livtslcc{c - Wkh ^ beginning of a settled 
T* lht . tccd y °f domesticated animals became a problem which had to be solved 
by moving the animals from one natural pasture to another. Derelict fields, there - 
on , came m tandy. Their existence contributed substantially to the development 
of earl v ammal husbandry. This is known for a fact in Europe, and we are cnS ed 
to suggest the same with regard to other regions. 

lu Neolithic settlers of the 'early Danubiaii' 1 of central F-urope practised shifting 
ure T<» '<*» >>"*, and stock-raising was J a snuSlt* 

arid ,to ” 1., ftwaMssVHi nmpfc, 

1 m prrra, rcr devuatiom* Kf reports on radiocarbon dal**, 
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by the time of the- last Neolithic cultures* such as that of the Corded Ware* livestock 
had become a prominent part of human economy. 

That Neolithic man should have taken advantage of the wastelands created by 


South 

Approximate Dates b.c. 

North 

Heigh 1 or Last Flu vial* 
phase 3 

Dog probable 

iByOOO 

i8 s ooo 

Height of Last Glaciation 3 
Dog and reindeer herd¬ 
ing by Miigdalenian man 
possible* Transition from 
hunter to nomadic herder 

? Practice of herding rumi¬ 
nants with help or dogs 


t 3»?5° l 

(W.172) 

Reindeer culture of 
Meiendorf T Holstein 

Nat Lilian at Jericho 

8840; GL, 70} 



End of Pluvial 

8000 

8000 

End of Glaciation 



75*8(0,353)1 

Star Carr, Magkmosian 

Early pre-pot tery Jericho 

6e>35(GL.*3} 

75°° 

Senckenberg dog 

Later pre-pot tcry Jericho 
with domesticated goat 

f 6840(4; RO. 942) 
^67io(GL.4i) 

SOOO 

Mesolithic man-dog 
association 

AGRICULTURE 

Beginning of domesticated 
cattle 

?5000 



Appearance ofdomcsticated 
horse Sn Asia Minor 

2000 

3500 

2720(K.I20) 

2630 (GL, 17) 

?Sheep herded in Meso¬ 
lithic western Europe 
Neolithic fanners in 
Switzerland with goat, 
j sheep, cattle, pig 


1 Radiocarbon laboratory number* in parcii(llo«. 


his agricultural activities is natural. What lie did not realize was the importance of 
maintaining a dosed cover of vegetation on the soil, in order to prevent the disastrous 
effects of soil denudation. These effects are slight in the temperate forest zone, but 
in the Mediterranean, the Near East and in the tropics they assume colossal propor¬ 
tions. Land, once left open, docs not revert to forest or, if' it was steppe to begin with, 
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it nit fi Ij remains the desert it h;is become. All the time, herds tire made to feed on 
what ilien? happens to be in the way of plants. 1 

A ini pie calculation shows that this is an unstable condition that must lead to 
coilij ■ ■ tc desert, Under natural conditions, a balance exists between the vegetation 
and the wild animal population. Should the latter increase unduly, starvation might 
mlm ■ their numbers, and the predators take an increased share. So, as soon as man 
rnirr the picture, the vegetation begins to suffer. Agriculture takes more organic 



■n., i : n, Ea*i African acacia steppe under natural conditions, not over-grazed. 
* n af natural environment where the growth of vegetation h balanced 

against thr number of grazing animals. Kenya Rift V alley. Photo F.£ r Z r 


matter out of the soil than it puts back. Where herds are kept under primitive 
conditions they arc allowed to eat as much as they can get ' Figs, i : 11 and i : ia) 
tv i si natural predators arc severely persecuted. The manure returns only a small 
proportion of the organic matter to the soil, and much of it is burnt for fuel. Man 
uses t r. animals that made their bodies from the organic matter of the vegetation, 
n » ifn, more is taken out by man ihan is put back. Whilst in advanced countries 
mo eru man does his best to slow down this process, even the best agricultural and 
sot -preserving methods Cannot yet arrest it completely, For more organic matter 
isappears in the iorm ol carbon dioxide than is returned. 

•Are Sji.'Sr ™™.p“c t* ” t K:UiSSd ^'"1' i" 

[ ? ,nr "W and by making tracks along tvhich rod erosion will Hart, etc. 
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Primitive man, and indeed civilized man until quite recently, was unaware of 
this, hence vast regions have changed their aspect completely, and always to quasi- 
drier conditions, since the beginnings of the Neolithic, Mesopotamia and Syria 
became victims of this process. In turn, North Africa 'Fig. i : 1 3), Italy and Spain 



Fig. 1 : : 1*. Heavily over-grazed steppe in Kenya Rift Valley* The result of man 
(in this case the Masai} keeping large herds of cattle which feed on the vegetation in 
addition to the natural fauna. Photo RE»Z. 



Fid. t : 13. Man-made desert at SbaiUn. south-east Tunisia. Under the Romans 
this country abounded in olive groves and cereals were grown also. Ruthless agri¬ 
cultural methods have removed the soil and left a desert with hardly any vegetation, 
on which only some goats tan subsist. Photo F.E.Z. 

AdJ.OtD.A*—c 
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wen! the same way, though to a lesser extent because of better dimate. Even in 
temperate Europe the effects are noticeable. 

tong livestock, the worst offenders are the goat and the sheep. The goat is 
ver .irtial to leaves of trees and shrubs, and goats are prepared to perform arboreal 
ant to get at them (Fig. 6 ra). The ‘Ram in a Thicket’ of Ur, really a goat 
e.'uiri. leaves, is a popular mot Efin Sumerian and later Mesopotamian art Fig. i : 14), 
siictp are most destructive of grasslands. The practice of driving them on to the 



fie- l : 14. Guai feeding oh a 1™, The welt-known 
in a Thickci’ found in one of the royal tombs at Ur. 
Ifiis ihemr of a gom of pair of goats mnpatu with a 
tree in between « a tommon one in Sumerian art, 
f. 2300 U. Compare fig. ti : 2 


Ilf Ids after the harvest is perhaps wise in hum id’temperate countries, but in the semi- 

arit Aonc t icy cat up the last vestiges of the crop that might at least have contributed 
some humus to the soil. 


hnJ* T i tIu an< *' Lh(? shce P were the first ruminants to be domesticated, thev 
*' a ' ,l ' lance 10 destroy the natural environment for at least Rooo years, Their 
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influence in southern countries can hardly be over-estimated, and even in the nonh 
that of the sheep has been considerable. 

Similarly, though less conspicuously, the pig has taken its toil of undergrowth 
in the forests of the temperate zone, and domestic cattle have seen to it that trees do 
not grow their branches low down. They have in this way become pioneers of forest 
clearance in many areas. 

It distinguishes man from all other animals that he, instead of adapting himself 
increasingly to his environment, has undertaken to subdue the environment to his 
purposes. This process started in the Palaeolithic, gathered spe ed in the Neolithic 
and has by now assumed gigantic proportions. But it cannot be said that man lias 
succeeded in controlling his environment, though this is undoubtedly his aim. As to 
the biological environment, it must be admitted that, unw ittingly, he has made rather 
a mess of it, by releasing natural processes of destruction the results of which he did 
not anticipate. Among these is the destruction or modification of the environment 
by domesticated animals. How, then, did domestication arise? Was it a procedure 
planned in order to improve the food supply? Or was it another of those un invented 
changes that make up the progress of evolution? The follow ing chapter will show that 
the second alternative is much the more likely. 
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M any theories have been put forward attempting to explain the domestica¬ 
tion of animals by man. Nearly all of them have in common the basic 
conception of a purposeful procedure, that man needed a supply of certain 
animals and therefore contrived to domesticate the species in question. This applies 
to Hahns 11896' theory of a religious origin—the animals being first domesticated 
for use as sacrifices—as well as that ofHilzhcimer and others that domestication was 
invented to satisfy economic needs, like supply of meat and shins. 

Hut in theories of this kind the difficulty is apt to be overlooked that Mesolithic 
man (for it was in the Mesolithic that domestication began) would have found it 
far easier and more economic to obtain the necessary supplies by hunting and 
trapping, just as his forefathers had done, instead of embarking upon experiments 
of taming unwilling animals that would reward him for his efforts only after several 
generations. 

The biological approach 

lhe Iruitiul approach to the problem of domestication is the biological one. The 
problem resolves itself into a simple and natural process if one adopts the practice 
a vixated here of considering man as an integral part of his physico-biological 
environment. It is then found that the habits of man on the one hand and of certain 
animal species on the other made the appearance of domestication almost inevitable, 
lo understand this, it is necessary to remember that the social relation called 
om us tic at ion is by no means restricted lo man and his animal subordinates. Man 
ias applied the same practice to members of his own species, though in this case 
Jt ls ‘ JSUa ^! f billed slavery, unless a more euphemistic word is used. 

36 


THE O&IOLNS AND STAGES OF DOMESTICATION 


37 


Nor is man the only species of the animal kingdom which practises slavery or 
domestication. There are so many cases of the subjugation of one species by another 
that no more than a few examples can be given. These, however, must be regarded 
as truly relevant to the subject, for they clearly show, in my opinion, the way which 
in all probability man took w hen he had reached that crucial stage of his social 
evolution which led to the appearance of slavery in the widest sense. 

Domestication presupposes a ‘social medium". As a rule the social evolution of a 
species must have reached a certain level before domestication becomes possible. 
This applies both to the domesticator and to the domesticated, though there arc 
exceptions. In the case of domestication by man, the only notable exception is the 
cat. All other domesticated animals have in the wild state a social life of some kind, 
forming packs or herds* 1 Animals which naturally entertain social relations with 
members of their own species are more ready to do the same with members of other 
species. Mixed herds or see bra, gnu and other antelopes are commonly seen in Africa. 
It is therefore not surprising that the vast majority of species domesticated by man be¬ 
longs to the gregarious hoofed animals. Similarly, domestication of one animal species 
by another occurs almost exclusively among the social insects, especially the ants. 

To discuss the conditions found in the animal kingdom is well worth while, but 
in order (o throw some light on the origins of domestication in the human species it 
k advisable to clarify the complex conditions observed in nature, and to introduce 
certain terms of social relationship. The kinds of social relations observed are linked 
by many intermediate cases; in fact* clear-cut divisions do not exist. Nevertheless, 
it is convenient to use some kind of classification. 

Sjrmbtms 

All conditions of permanent living-together of two different species are called 
symbiosis* provided both partners derive advantages from it. Perfect symbiases, 
from which both partners benefit, without suffering in one respect or another, arc 
rare. As an example of two non-social species which enter frequently into such 
relationships the well-known hermit crab with its rider, the sea-anemone, may be 
recalled (Fig. 2 : t). The crab is supposed to derive protection from the tentacles 
of the anemone, whilst the latter obtains food morsels from the meals of the crab. 
The crab is careful not to lose the anemone and transplants it when it changes 
house and moves into a larger snail-shell- The anemone, however, is decidedly a 
passive partner and may, if one likes, be regarded as subject to the crab, and its 
position classified as one of slavery* This illustrates the rule that in a symbiosis the 
partners are rarely cquaL 


1 The pig is at a very primitive level* forming merely asAOCiaibni oflndividuals which forage tether. The 
! wolra. etc, hunt in pacts, though they arc quilt capable of leading a Solitary life. Ali olhrc ancestor* 
of domesticated animals live in h*rd* T often with a leader. 
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Another example, in which equality appears to exist without reservation, was 
described by U, M, Wheeler (191*8), the well’known insect sociologist. Two species 
of am. a small Crmatogaster {C> parabiolica) and a large Campemtus {C, femoratus), 
ive together in a ball-shaped nest built round the branch of a tree, but the small 


Fig* at i. A hermit crab (lobtfter-lilct 
mfeuiccani, which live* in a snail shcll T 
carrying a sca-ancmonc of the genus 
Admuin on the -shell, This jj n common 
occurrence and believed to be one of the 
most perfect examples of symbiosis 



species occupies the outer and the large one the central portion. The galleries open 
into one another, and the workers of both species forage together. When the nest 
is slightly disturbed, only the small ants come forth to defend it f whilst a severe 
shaking brings forth die large pugnacious Campotmius. As Wheeler expresses it, the 
CmutiegdSter seem eo act as a skirmishing line for the Campowtiu. There is dearly a 
mutual advantage in this arrangement, For the large species need not attend to 
minor disturbances whilst the small species enjoys protection by the large species 
when things become serious. 

This case appears to be one oi tile very few the animal kingdom has brought, 
forth of symbiosis on the basis of true equality. 

Many more arc known of unequal partnership which, however, is not sufficiently 
unequal to be called social parasitism. MjmUtt canadensis f lor instance, k an ant of 
northern North America, whose nest is occasionally found to be intertwined! with 
that of a smaller ant, Lfptothomx emmotti. This species can enter the galleries of the 
large unc through minute openings, but not vice versa. Far from being hostile to their 
little neighbours, says Haskins (1945), the Aljmi&t welcome the Lepiottmax with a 
sort of tolerant indifference, treating them much as dogs are treated by people who 
do not like dogs. But the Liptotherax lick the Mymica and beg food fmm them, and 
are indeed willingly supplied with regurgitated drops of food juice. It cannot l>c 
said that 1 he invaded colony suffers from the invasions of the little neighbours, 
though it is doubtful whether they derive advantage from them. Nevertheless, the 
behaviour ol the Ixptothorox almost makes them social parasites. While the going is 
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good they live entirely by begging* though when the need arises they are capable 
offending for themselves. 

This case is instructive from the human point of view, for it h one of supporting 
another form of life, that is intrusive but is not an open enemy. There are men who 
feed the sparrows that have intruded into their domain, and there may well have 
been a stage of throwing morsels to wild dogs which invaded the camps of pre- 
Neolithic man, long prior to any realization of the possible economic use of dogs. 
Such acts are elementary manifestations of the solidarity of life* especially of related 
life. It is characteristic of most higher animals that have developed a social medium 
of some sort and which are not enemies. It finds a simple expression in animal 
friendships as they occur under conditions oT domestication between cats and dogs, 
or* stranger still, between cats and tame birds. It finds a higher expression in man’s 
desire to keep all sons of pets, and its highest expression in the naturalist who finds 
supreme satisfaction in observing, understanding and feeling as one with other 
living creatures. 

The tendency to suffer the presence of other species as pets perhaps appeared 
very early. Even Upper Palaeolithic man may have done this* though the form of 
his economy prevented him from developing this relationship to full domestication. 
There are tribes of Australian aborigines who illustrate this stage of pet-keeping. 
Except for the dog, they have never domesticated animals* hut keep them as pets. 
Wallabies and opossums, bandicoots and rats* even frogs and young birds, arc tied 
up in the camp, but they are not properly fed or cared for, and most of them soon 
die. Wallabies and opossums, and occasionally cassowaries, however, learn to fend 
for themselves in the camp area. It is noteworthy that the dingo is treated in the 
same fashion, tied tip when young and released when he has goi used to the human 
environment. Similarly, pets are kept by certain American Indians. 

It cannot surprise us, therefore, that several authorities believe that the habit of 
keeping young animals as pets is at the rout of domestication in general. In this 
form it is certainly an over-statement, but it is conceivable, and even probable, 

I hat pet-keeping provided one of the base* on which domestication on an economic 
scale developed later on. The mothering instinct of the human female mav well have 
played a part in this process, too. 

Pet-keeping is particularly likely to have played a part in the domestication of 
the dog. The scavenging habits of wild dogs brought them into contact with the 
human social medium, and the pups may occasionally have been adopted. It is 
very interesting to find that one of the camp-fire stories of the Africans of Calabar 
m southern Nigeria explains the origin of the domesticated dog exactly in this 
way. 

According to this story, related by Voii Lane (1946), a boy adopted a wild 
dog’s pup, grew fond of it and brought it up in the village in spite of the attempts 
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of the pup's mother to rescue her child. 
When fully grown, the dog induced a bitch 
to join him, and their litter became used to 
camp conditions immediately. They went out 
on hunting expeditions with their human 
friends. Subsequently the inhabitants of other 
villages imitated the practice. 

Jt is of course not assumed that this folk¬ 
tale is a piece of surviving tradition, but it 
describes the way in which, in the views of a 
people who are still in close contact with ihrir 
natural environment, the domestication of the 
dog might have come about. 

Another theory which supposes that domes¬ 
tication came about under conditions of 
amicable relations assumes that totem animals, 
which are not killed by certain groups of 
humans, would become tame in the area in 
question. There is, however, a great difference 
between the taming of a totem animal [in anv 
case an unusual event) and its economic 
exploitation under conditions of complete 
domestication. Moreover, animals which are 
now' domesticated do not appear to be chosen 
as totem animals. Though totem ism is perhaps 
as old as the Upper Palaeolithic, as witnessed 
by the bison-hunter of I.ascaux i Pig. a : 2), it 
is very improbable that it ever led to domes¬ 
tication j : 15). 

The various examples of symbiosis here 
discussed are admittedly not all voluntary. 
\ 


/I certain amount of coercion, he. trans¬ 
plantation into the social medium of the more intelligent sprcicSj or expansion of the 
filler into the social medium of the weaker species* is common. Yet it cannot be 
denied that both parlies derive advantages from the condition; the animal living 
with man, in particular^ finding personal safety and an easier and more ample food 
supply. 


food supply appears to have played a particularly important part in the estab¬ 
lishment of dose association between animals and man. This is most obvious in the 
case of the scavengers. 
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Scavenging 

Some species enter into a relationship in which one lives regularly on the food debris 
or other waste products of the other species. If the removal of the waste products 
is an advantage to the producer, scavenging might approach closely a true symbiosis. 
But scavengers often have the habit of preying on the host, especially on its progeny, 
as and when opportunity arises. Scavenging thus grades into social parasitism* 



Fig, a : A Silver fish* ^Ifr/fertr formic aria, steal iny a drop of food fmm one 
ant feeding another. From Wheeler ; 1928), after Janet 


Many scavengers are, moreover* not closely bound to the host species. The 
jackal, for instance, can live perfectly well without man, but where human settle¬ 
ments are available he will enter into a loose and impermanent though nevertheless 
quite regular relationship with man* in which the mutual advantage is obvious 
enough. Though in other associations of the scavenging type the relations are 
permanent, the comparatively loose ones of the wild dogs are of great interest since 
they illustrate one of the ways in which domestication is likely to have begun. 

Two social media, those of the wild dog and of man, overlap because man 
produces offal which the dogs will cat* There is no cause for enmity in this* unless 
one of the species interferes with the habits of the other nr causes danger to life. 
This is in fact so in the case of hyaenas, for instance, which are prone to steal man's 
food reserves and arc of too fierce a disposition for the establishment of friendly 
relations* They arc not sufficiently sociable. The smaller species of wild dogs are in 
a different category. Not only are they afraid of man: their habit of associating in 
packs with a recognized leader affords [he possibility of the transfer of allegiance 
to man, once lie is recognized as a being of superior strength and cunning Figs. 
2 : 4 and 2 : 5)* The origin of the domesticated dog will be discussed later. In the 
present context our interest i$ focused on scavenging as a possible basis for the 
development of actual domestic at ion. (i is, however, obvious enough that not every 
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scavenger is a prospective candidate for domestication. The requirements of non¬ 
interference and oJ men tal disposition have been mentioned already. In these respects 
all existing wild dogs are not equally suitable. Jackals head the list in so far as they 
are unlikely to attack man. But their social level is lower than thal of the dogs that 
practise active hunting and for this reason would be more ready to form with man 
groups which, from their point of view, must be regarded as mixed packs. 

The smaller races of wolves found in southern countries do a fair amount of 
scavenging as well as hunting. They would, therefore, appear to be the most amenable 
to domestication, but they also tend to regard human settlements as legitimate 
hunting grounds, from which they frequently steal goats, domestic dogs and even 
children, as for instance in India today. These propensities are most strongly 



i'ici. 3: 4. Wolf becoming the companion of man, Mr 
dirh CrLslcr in [t^j having a 'howling concert’ with 
otic nf thy wolves he had befriended in northern Alaska 


developed m the large northern races of wolves, which, therefore, are the least likely 
to have provided die initial stock from which the domesticated dog emerged. 

I he combination of scavenging and robbing is of course exceedingly common in 
nature, and it has often provided the conditions for the evolution of regular nests 
and even parasites. Thus, whilst scavenging in its pure form is an example of sym- 
,t grades m, perceptibly into exploitation of the hos. species by the scavenger, 
n the Other hand, where conditions are favourable to domestication, it is evident 
mat the scavenging species will in due course be exploited by the host. 



FiO. a : Mr Crislrr resting with two of his weaves, This illusiracrs well how quickly 
confidence can be cMablishcd between two quite different spedes. 


The pig is another scavenger which has hern domesticated. LSince it occupies a 
low level cm the social scale, its relations have rarely developed beyond those of an 
exploited captive. 

Scavenging exhibits more clearly than any other social relationship the possi¬ 
bilities of further developments, either in the direction r>t pests and parasites (the 
guests exploiting the hosts) or in the direction of domestication the hosts exploiting 
the guests). 

The invention of agriculture brought in ils train fresh opportunities for the 
development of guest-host relations, as the fields were liable to be regarded as 
excellent feeding grounds by several herbivorous and gregarious animals* So long 
as the fields lay fallow this condition would not be radically different from other 
cases of scavenging* but while the crop was growing the same practice of the 
animals constituted an act of robbery* Nevertheless, it did afford social contacts 
which in all probability led to the domestication of the aurochs and related large 
bovines, and perhaps other species also Fig. a : 6 )h 

The examples of scavenging and similar guest-host relationships given so far 
were drawn from the social medium of man. 1 here arc many others, especially 
among social insects like termites* bees, wasps and ants T which show that similar 
conditions develop wherever social media overlap, and one at least may usefully be 
quoted here to illustrate tile point. 

Generally speakings purr scavengers arc as rare among insects as they arc in the 
human social medium* Most of them arc more or less predacious* though many 
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enter into friendly relations with their hosts by offering them exudates with a pleasant 
taste. :nce these arc very unlikely to have a significant value as food for the host, 
who nevertheless eager to obtain it, biologically unhealthy conditions have 
dew I I>cd in many insect societies as a result of the presence of predacious scavengers, 
condis ions which may be described as selling the child for a tin of tobacco, i am 
alluding to the fact that many scavengers, which have become adapted to ants' 
nests. Iced on the larvae of their hosts, who nevertheless sull'cr their presence and 



Fro. a ^ 6. Domeiiiraisnn of tiao crop-rabte: bovine caulc. Painting of the rjitk of Ncb&men of 

Thebes, Egypi T f- 1400 a.c.. 


even enjoy it because! of the flavour of their exudates. These practices arc due to an 
error, since ants are used to licking the exudates of their own larvae. 

The biologically disadvantageous perversion has therefore arisen independently 
many times over. Since this condition of scavenging and robbing combined with the 
offer of a reward has no parallel in t he social relations of man and beast, it suffices 
to refer the interested reader to textbooks on social insects, such as W. M, Wheeler’s* 
There are, however, examples or straightforward scavenging tn ants* nests, the 
scavengers living there without receiving any attention from the ants. A white 
woodlouse 1 Phttyarthrmjj for instance, feeds on the small pel Iris which the ants dis¬ 
gorge from pockets inside their mouths. 

Other true scavengers are the beetles of the genus AntherophagtLU the larvae of 
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which feed on refuse in the nests of bumble bees, whilst the adults live on dowers, 
From these and many other cases a series of increasingly intimate relations with the 
host lead to those extreme cases mentioned, in which the scavenger becomes a robber 
and a thief, though he is not recognized as Such by the host. 

It is evident that scavengers of the robber kind may be regarded as parasites ol 
the social medium on which they depend. But the ant world has produced instances 
of social parasitism on a grand scale, which hnd a parallel in certain examples ol 
man-animal relationships, and which have innumerable counterparts in the relation¬ 
ships of human social groups to one another. 

The various possibilities inherent in ihe guest-host relationship can be roughly 

summarized as follows: 


GUEST AS voluntary symbiotic 

EXP LOIT ING assneia tion based on 

SPECIES guest-host relationship 


scavenging 

_I 

f 

robbing 


HOST AS 

EXPLOITING 

SPECIES 


feeding 


taming 


social 


domestication 


parasit ism 


Social parasitism 

The condition of social parasitism, in which one organized community is exploiting 
another, has developed from the condition already described of the small Leptothowx 
ants living in symbiosis with the much larger Afjirnika* 1 he American ant, Solenopsis 
molrsta, invades the dwellings of larger ants, which it pillages, the advantage being 
again its small size. It is so adaptable that it frequently substitutes human dw ellings 
for the nests of the larger ant. In much the same w ay Carebara, another thieving ant, 
builds its small galleries in the mounds of African termites, which U exploits. 

In these cases the females of the social parasite bree d in their own quarters, 
which are inaccessible to the host community. There arc more extreme associations, 
however, in which the breeding is transferred to the premises of the host community 
which even leeds and brings up the progeny of the social parasite. The young 
queens of Strongylognalfius testextus enter the nest* of Tetramoriutn catspitum, another 
ant. They succeed in being accepted by the workers that feed them and tend their 
eggs and larvae in the usual way. Only a small proportion of the colony consists of 
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the im idiDg parasite species. This condition finds many a parallel in the history of 
mank i d, wherever numerically small invading races have imposed themselves 
upon he much more numerous natives. 

Donif Si ration of t hi reindeer as a case of social parasitism 

Then appears to be one example of domestication of an animal by man which may 
b< regarded as falling into the category of social parasitism. It is that of the domes¬ 
tication ol the reindeer. 

For several reasons the reindeer represents a particularly interesting example 
of domestication by man. Both the domesticators and the domesticated have 
remained in the state of nomadism [Fig. 2 : 7). 1 Nevertheless t the activities of man 
in relation to the reindeer can only be described as those of a social parasite. Like $0 
many guests nf ants and termites, the human species has even supplied a delicacy 
which the host species is eager to obtain. In so far, however, as the exploiting species 
gains the upper hand in this process and the exploited species degenerates,, the case 
ol reindeer and man might equally well be: discussed under the head of Hrue domes¬ 
tication', but since it appears to have begun as ordinary social parasitism it is more 
usefully treated at this point. 

Of the several theories concerning the domestication of the reindeer* that which 
attributes its beginnings to the practice of decoy-hunting is the best-founded. This 
view was developed independently by Hatt ■'1919)3 the Danish anthropologist, 
and Sirelius (1916), the Finnish archaeologist. Hatt collected numerous records of 
reindeer-hunting by means of decoy animals and has reported on them with care. 
Only three variants of these may be quoted to illustrate the method. According to 
Pallas, the eighteenth-century traveller, the Samoycd hunt reindeer in the following 
manner: The hunter selects four or Five tame reindeer, usually from the hinds and 
fawns, Holding them on ropes he approaches the herd ot wild reindeer under their 
cover and against the wind, until he is near enough to shoot his arrow. 

Another method is practised by the Timgus, Is consists of leaving, during the 
rutting season, a few tame hinds on a feeding ground of the w ild deer. I lie wild 
stags w ill associate with the hinds and are killed when the hunter returns alter a day 
or two and approaches the group cautiously. Both the Tungus and the Samoyed 
employ strong tame stags during the rutting season* Ropes or thongs are tied round 
their antlers and they are sent off when a wild herd with a stag is iti sight. The tame 
stag begins a fight with the wild one and the latter** antlers become entangled. He 
is held in this condition until the hunter arrives. 

Tame deer which had proved their worth would naturally be protected and 
looked after by the hunter. Since tame hinds w r ould mate with wild stags, fawns 
would be bom in due course* and any hunter owning some decoy reindeer would 

1 Ijle development! are irrelevant in thU cnrtnl. 




Fit:, a : 7, A rnrdrrr herd in Lapland Ulistnting primitive primary nomadism in whkh the 
animals are allowed to run wild for most of their lives, though they are rounded up from lime to 
time. Of those that were domeslimtnl by man, it appears that only reindeer, goat and sheep 

parsed through this slage 


almost unintentionally become a rcindccr-brecder, L he cn$i m with which domestica¬ 
tion of reindeer could be effected is largely due to the lacl that the social state ot man 
and of deer was the same, namely nomadism, and that neither wm compelled to 
adopt any profound change of ha bits. Thus, to the present day the reindeer, both 
wild and domesticated, have remained a nomadic spec ies, and so has man who follows 
the herds, preying 011 the wild and controlling and 1 xploiting the tame. 

In doing so he takes his toll of the species in much the same way as wolves do, and 
lhe only advantage that accrues to the domesticated rc indeer is >1 very limited amount 
of protection from these and other predators. From the biological point of view this 
is a doubtful advantage, since the reindeer as a community have to pay heavily in 
individuals which, instead of being devoured by wolves and bears, arc killed by man. 
The fact that man has adapted himself to die habits of the reindeer, as well as his 
numerical inferiority, make him a social parasite of the deer. The hunting of wild 
reindeer was not ended as a result of domestication. The more elaborate forms of 
exploitation of the domesticated deer, like use as a draught-animal, for riding, and 
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as a I ilk-supplier, are of comparatively receoL time, and evidently influenced by 
famili itv with cattle and horse. 

A die onset of the process of domestication, man appears to have taken advantage 
oftb greediness with which reindeer lick up salty matter. Human urine is regarded 
by d m as the greatest delicacy, and it is this substance which attracts and binds 
reindeer to human camps. This craving is probably due to the lack of salt in the 
water available to reindeer, which is mainly derived from melting snow, though all 
ruminants are attracted by salt-licks. The reindeer nomads of course take full 
advantage of it, even today, so that the supply of a delicacy provides the meeting 
ground on which the social media of the two species ‘overlap’. This is indeed a 
remarkable parallel to the conditions under which societies of social insects are 
invaded. 

The attraction of salt-licks has been used by man in a Jew other cases of domestica¬ 
tion. An example is the case of the mi than, believed by some to be a cross of the gaur 
with domesticated humped cattle, The gaur is a large bovine of India, not closely 
related to cattle, and the crosses arc produced in Assam. The wild animals are, in 
this case, allured by salt-licks placed by man in suitable localities. 

It should further be noted that deer are easily tamed when young and that it is 
not difficult to obtain fawns of any species. As young red deer were tamed as decoys 
in Germany until the Middle Ages, it is evident that the method of transforming 
fawns into decoys has been practised in widely distant areas. Nor is decoy-hunting 
with the aid of tamed young animals restricted to deer. Apart from birds, with which 
we are not concerned here but which have given the name to the method, both 
aurochs and bison appear to have been hunted in this manner. Reinhardt relates 
the ancient Frankish, Al.imannk and Langobardian Jaws on decoy-hunting. The 
practice was common w ith red deer, but aurochs and bison were tamed also. Halt 
righily emphasises (he potential significance of (his Tact as follows: 

'May we suppose (hat the use of tamed oxen as decoys in the hum was a feature charac¬ 
teristic of the initial stages or the domestication of oxen, although it persisted until the 
Middle Ages? In that case, the hunter’s culture has licen of greater importance to the 
early development of die domestication of animals, than has been supposed by leading 
philosophers.* 


though this possibility has to be taken seriously, some difficulties arisr when the 
detov method is regarded as the only way in which the aurochs was transferred into 
the state of domestication. It is one proposition to tame specimens and to train 
tlu m for special tasks. 1 he circus director succeeds in doing so today with the most 
unusual kinds of animals. But to cause them to breed freely in captivity, and to make 
llu in forget their personal freedom, so that they stay with man without cage, fence 
or chain, is a very different matter. We shall have to return to this point shortly. 
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Other domesticated species which may have gone the way of the reindeer* and 
subsequently been compelled even to renounce their migratory habits, are the sheep, 
the goat and the horse. This h put forward as a suggestion. In the ease of sheep and 
goat it is based on their natural habits; they arc shy and fond of mountainous 
eountrv p and far less likely to invade fields than, for instance, pig or wild cattle. As 
to the horse s a pronouncedly nomadic species, it is likely to have been domesticated 
by nomadic peoples. 

Thf social parasite Lomechusa 

Whenever man imposed himself as a social parasite on an animal species* it was he 
who succeeded in domesticating the host species. In insect societies the opposite is 
more common* namely that the host species succeeds in domesticating the invading 
parasite. These cases are ofintcrcst as they show how initially similar social relation¬ 
ships may evolve along very different lines. A particularly interesting example is a 
beetle, Lcmichma stnmosa y which has been studied with care by VVasmann Fig. 2 : &). 
It lives with a European slave-making ant* Formica sanguinm. The segments of its 
abdomen are provided with scent organs which are eagerly licked by ants. These 
beetles are literally reared by the ants, very much to the detriment of the colony. 
From the sociological point of view they are simply domesticated animals producing 
a secretion for the benefit of the ants. This is the position as seen from the ant's 
point of view. From the point of view of the beetle* however, the situation represents 
a case of social parasitism. 



Fig. 2 : 8. The Ruest beeiJc turnedma sfmmoya feeding from a worker af die 
European slave-making ant FormU'a sangttirtta. From Wheeler ( 1^-28), after 

Donbthorpe 

Lomechusa lays its eggs in the nests of the ants. These eggs ( or the young larvae] 
are collected by the ants and placed in their own brood chambers alongside the 
ant larvae. It appears that the beetle larvae produce an exudate which the ants 

a.jlo.da.- n 
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regard as pleasant, lor they treat the beetle larvae better than their own. As the 
beet I are themselves, so are their larvae regularly fed by the atus with regurgitated 
food In addition, however, the beetle larvae cat many of the ant larvae present in 
the brood chambers. When mature, the arus treat the ungrateful beetle larvae 
exu. tly like their own, covering them with earth to enable them to spin a cocoon. 
Th< beetle cocoons are again treated like those of the ants, but it is at this point that 
the l>eeties suffer very considerably From the care which the ants lavish on them, 
For the ants expose the pupae to the sun, a practice which is deadly for the beetle, 
It appears, therefore, that the survival of the beetle population depends mainly on 
the survival of cocoons which the ants overlooked. 

In strongly infested Formica nests the beetles tax the ant brood so heavily that 
abnormal specimens begin to appear and eventually the reproduction of the am 
state may be so seriously interfered with that it dies. The later stages of this process 
may almost be regarded as a case ofsuccessTul domestication of the ants by the beetles, 
though the process is liable to lead to a complete destruction of the ‘domesticated 
stock’. 

The case of Umrchusa and Formica is exceptionally instructive because it shows 



I-9 Secondary nomadism. Herds of Maiai cattle kepi only for 
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that there art . 1 two points of view, if one may say so t to every case of domestication, 
according to the two species involved. The social relationship established may appear 
advantageous from both points of view, i hough its biological effects usually favour one 
of the species decidedly. Which of the two this is cannot be predicted in any such 
experiment carried om by nature. In the case of man , wc believe that it is our own 
species which invariably maintains the upper hand. 

True parasitism 

In insect societies social parasitism has repeatedly developed into true parasitism, 
the guest living exclusively on the body fluids of the host Since there is hardly any 
parallel to this among mixed societies of the man-animal group t there is no need 
to go into details. The only case which could be placed in this category is that of 



Fio r a : Masai lapping die puffular vein of a eqw by meant of an arrow 

in order lo obtain blood, which serves a* food. This ia an extreme case of 
secondary jitimadhin where man has bcco»r alnv-M entirely dependent 
on one particular type of fond supplied by his herds 
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the Masai, cattle-breeding nomads of East Africa who drink the blood of their 
cat It rithout killing them (Fig* 53:9), An arrow is shot at close range into a 
vein the neck, and the wound h dosed with a plug after a certain quantity of 
bio lias been obtained (Fig, 2 : 10). 

i is impossible to sort the various possibilities of social relationships between 
diflc-rriH species into hard and fast categories, and the classification adopted here is 
arbitrary in several respects. On the whole the examples so far discussed belong to 
cases in which the host species remains in control of the environment. Nevertheless, 
the balance occasionally shifts so much to the advantage of the guest mati-rcindeer, 
Lmickusa) that the host b ruled by the guest. True domestication seems to have 
irisen more than once in this manner. 

Taming 

There are many other cases in which a guest-host relation docs not exist in the strict 
sense of the term, but where one species, whose social medium overlaps that of 
another, proceeds to limit the freedom of movement of the latter. This is, of course, 
a conspicuous feature in many cases of domestication by man. The meeting ground 
of the social media of two species is a purely geographical one, as they both inhabit 
the same area. The absence ol the guest-host relationship presupposes systematic 
subjugation of one species by the other and compulsory incorporation in the social 
medium of the domesticator. One would expect this condition to be characteristic 



Hf _ ' 4 : 11 ■_ henry smi with replete specimens hang]n k from the 
rwir in this species certain members of the community gorge them- 
sdvfi'i with atjgar juice and subsequently suspend (heir Lwidies to 
serve as food^tora^^ vessels. A caw of wlf-cml&vcmcm. Common in 
1 he arid regions cif the tropics. Biased on Wheeler 
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of man, which indeed it is, but ii is not exclusive to man as it is very common 
among social insects. In both types of animal (i.c. in man and the social insects), 
however, this condition is not primitive and it appears only in the more highly 
developed social groups. 

It is convenient first to give a few examples from the social insects. The ants of 
the genus Fotyergus are keepers of slaves and their entire economy is adjusted to the 
presence of slaves in their colonies, hence slave-making is a necessity. The species 
P + mfestmsy for instance, raids the nests of Formica fused and other species of this 
genus. According to Haskins, the raids are carried out with great precision and 
brilliance. A powerful excitement pervades the raiding army which takes advantage 
of the moment of surprise when it attacks a Formed nest* Resisting Formica workers 
arc killed and the young, especially the pupae, are carried away to the raiders" 
nest with great celerity* On. arrival home the victims of the raid are handed over 
to the slaves already present who bring them up to become faithful servants of the 
colony. Potyergus has become so dependent on its slaves that all the domestic life of 
the mixed colony is conducted by the slaves, even the building of the nest. The slave- 
keepers themselves have restricted their activities to conducting wars and to loitering. 

Many other varieties of slaver)' among social insects could be quoted Figs, 
st : it and 2 t ia)* It will be noticed that the closest parallels exist between these 


Fig. a : m. Enslavement of the 
larvae of the spinning ant. 
Spinning ant* lsi: their own 
maggots. .Above: a spinning 
am holding a Larva spinning 
:i ihrr H id. BrEow: ants spinning 
the vdges or two Leaves I4> 
gvthrr. After Hesse 3nrl Doftctn 

^ 9 * 4 ) 



examples among insects and cases of human slavery. We are not here concerned w ith 
these intra-specific examples, however. The inter-specific cases, in which man 
tames or enslaves another animal species, arc those which fall under the heading of 
domestication. 

Just as tile ant communities of the Pdytrgus type have passed through stages of 
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more primitive conditions of slave-keep mg* it is more than likely that the taming of 
animal species which would not voluntarily enter into a guest-host relationship with 
man m only have occurred after man had already gathered experience in the 
keeping of domesticated animals. Such cases, therefore, are to be regarded as of a 
higher level of domestication. The guest-host relationships discussed earlier represent 
a more primitive and possibly more ancient condition. Once man was familiar with 
the practice of keeping animals like the dog or sheep, he might have conceived the 
idea of trying to keep other species \vhich he was in the habit of hunting. 

It is extremely difficult to visualize this happening prior to the beginnings of 
agriculture, because the initial social contact between man and the animal in 
question can only have been an unfriendly one. For example, elephants are utilized 
as slaves of man on the Foljergus principle. Sociologically independent ‘wild’ 
specimens arc caught and compelled to work lor man. The process of taming is much 
helped by the presence Of previously tamed elephants, a remarkable parallel to the 
conditions under which Formica slaves enter into the social medium of the Poljtrgus* 
Nevertheless, the domestication of elephants has usually not proceeded beyond the 
stage of taming, for they are mostly allowed to breed in freedom and only captured 
from time to time. The reason for this is undoubtedly the large si^e of the animal 

k is very probable that the domestication of the large bo vines also proceeded 
along similar lines. This is, of course, not meant to imply that bo vines were originally 
caught in order to perform definite jobs for man, as is the case with the elephants 
today. Bui the first contacts of settled communities with large bovines which might 
have made them think of the possibilities of domestication, with which they were 
already familiar from the dog, goat and sheep, may well have been established by 
herds of wild animals robbing the fields, a habit of wild bovines today as much as of 
elephants. Attempts to tame young individuals of the bovine species may have been 
made a| an early date in the Neolithic, 

i or some time a condition intermediate between laming and true domestication 
is likely to have existed, in which the tamed animals we re allowed to interbreed with 
their wild relations. I his practice is known to r*isi among certain reindeer-breeders, 
and among bovines it is illustrated by the mithan of Assam, already mentioned. 
I he mithan are allowed to interbreed regularly with wild gaur, and this is con¬ 
sidered a necessity in order to maintain the qualities of the domesticated stock. A 
serious obstacle to the incorporation of any large animal species within the social 
medium of man is the greater or leaser fierceness and intractability of its individuals. 
In this respect, however, man derives, quite 'unintentionally 1 , considerable advantage 
from keeping animals under unfavourable conditions, 

I he conceptions of stock-breeding which early Neolithic man may have had are 
not likely to have been of an advanced kind. In fact, his sole interest was to keep the 
animals subjugated, to make them docile and to use them to his own advantage. To 
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give them the best possible Jiving conditions and to provide them with the most 
suitable food were ideas not likely to have entered the minds of a race of men who 
were modest in regard to their own requirements of reeding and housing, inevitably* 
therefore* animals kept in. captivity must have deteriorated. Their progeny would 
have been smaller and weaker than their wild ancestors* and hence presumably 
more docile. I am inclined to think that the outcome of this process was the develop¬ 
ment of the so-called Bns longiftons type of cattle. Cattle of small size and great 
docility, in feet* must have been essential under early Neolithic conditions* and 
man obtained such cattle quite unintentionally by keeping them in, or near* his 
settlements. 

Once the domestication of the specks had been thoroughly effected, however, 
the idea of increasing the body size is likely to have been regarded as useful* in order 
either to increase the meat supply or the working strength of the animals. Since 
under primitive conditions interbreeding with wild individuals was an easy matter* 
it 1$ conceivable that this would at times have been regarded with favour by the 
breeders of the age. 1 1 is with the intention of improving the domesticated stock 
that the mithan and reindeer arc allowed to interbreed with wild individuals today. 

With increasing experience in the keeping of domesticated stock, it would also 
have occurred to prehistoric man from time to time to restart the entire process 
from fresh wild stock* which process, as w r cll as that of allowing cattle to interbreed 
with wild individuals* is likely to have played a decisive part in the appearance of 
some of the- so-called primigemus breeds of domesticated cattle. 

Systmotic domestication 

It was only after man had gained considerable experience in the keeping of animals 
that he became capable of deliberately domesticating animals within short periods 
of time. It appears* however* that the majority of animals which are Important from 
the economic point of view had been domesticated under conditions of scavenging, 
social parasitism and tile like, before planned domestication was first undertaken. 
By that time the domesticated animals had proved their worth and played their 
pari in the economic revolution of the Neolithic, and there was* therefore, little cause 
left to domesticate other species which would be no better than those already 
subjugated. 

Nevertheless* it appears iliat many such experiments were made in Egypt in 
Old Kingdom times. Pictorial representations* such as those in the grave ofMercruka 
at Sakkhara, show animals like gazelles* ibex, addnx antelopes with collar; round 
their necks* not to mention monkeys and even carnivores like hyaenas. Hyaenas in 
particular appear to have been kept and .stuffed like gee.se to make them lat (Fig. 
20 : 6). Many attempts were made by civilized man to tame or, by allowing them 
to propagate themselves in captivity* fully to domesticate animals (Fig* s ; 13). Bm 
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most were given up sooner or later, other than experiments with the well-known 
standard stock of domesticated beasts. 

There is only one species regarding which it is difficult to construct a case of 
overlap of social media Leading to domestication t and which does not (all into (he 
category' of crop-robbers already mentioned. This is the domestic fow] 4 and it 
may therefore be suspected of having been domesticated by peoples w ho were 
already familiar with the possibilities or domestication. The fowl may originally 
have attracted man by its fighting habits and not so much as an economic proposition. 
Jungle fowl are shy birds and would hardly associate themselves voluntarily with man. 

Animals domesticated bj man 

At this point it is advisable to refer briefly to the more important species that man 
has succeeded in domesticating. Broadly speaking, and in accordance with a practice 
prevalent also among social insects, it is likely that the Individuals on which domes¬ 
tic ation was tried were nearly always immature. Youngsters are less fierce than 
adults and adapt themselves more readily to changed conditions. 

1 1 has been repeatedly emphasized in these pages that the groupings made arc 
inevitably arbitrary and that it depends greatly on point of view to which category 
one is apt to assign a species. This must be borne in mind in connection with the 
following attempt to classify domesticated animals according to their social relation¬ 
ship to man. 

There is a gToup of categories of early date, comprising scavengers and social 
parasites, which is likely to have arisen under very primitive conditions. This group 
does not necessitate agricultural activities and everything points to the cases in 
question having arisen while man was a nomad. The category of scavengers com¬ 
prises the dog, the pig and the duck. That of social parasitism contains the reindeer, 
the sheep and the goat. Since many human communities have continued a nomadic 
life up to the present day, the time when domestication occurred need not always 
be particularly remote- But it is in these two categories that pre-ft eoli (hie domes¬ 
tication is likely to be found. For the dog this has been established as a fact, for 
sheep and goat it is highly probable, 

A later group comprises the categories of crop-robbers, the systematically 
domesticated and the pest-destroyers. These categories cannot be earlier than the 
beginnings of agriculture. The crop-robbers comprise cattle, buffalo, elephant, 
rabbit and goose. In the systematically domesticated category' come fowl, hyaena, 
ostrich and recent acquisitions like domestic mouse, rat and canary. Thirdly f among 
the pest-destroyer* which invade the social medium of man in pursuit of a prey 
that happens to be a pest, the cat, the ferret and the mongoose are prominent species. 

finally p one more group appears to exist which is of considerable historical 
interest. These are the animals domes(icated by secondary nomads* Secondary 



Fig, 2 : 13* Mr Raymond Hcw*k of Nanyuki, Kenya, frcdinft an ekod antelope on 
fiis form. One of the few experiments now being made m develop new domesticated 

species. Flioto F.E.Z. 


nomadism occurs in regions where agriculture is no longer profitable because of 
deterioration of the soil. These nomads needed transport, and they domesticated 
the horse and the camel. 

In the following paragraphs this classification will be discussed in some detail* 


The prtk tsi of domestication 

It is possible to generalize to some extent the process of domestication* In any par- 
dcular instance there must have been an initial stage when our animal species had 
but loose ties with the social medium of mam Interbreeding with the wild forms must 
still have been common and kept the species close to the wild ancestor from the 
morphological point of view. 

The second stage was one of completing tile process of domestication, that is 
of subjugating large numbers of the species and of making these individuals wholly 
dependent on the social medium of mart. This period was one of comparatively 
strict captivity, during which the domesticated beasts cannot have had much oppor¬ 
tunity oT interbreeding w ith their wild relations. The outcome of this process was a 
stock with distinct characters of domestication, such as different colour, reduction 
of body size and horns (if any) or the appearance of a frontal eminence in the 
brachytews breeds of cattle, a reduction of the chewing apparatus in dogs and cats, 
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and many other features, It was with domesticated stock which had successfully 
west! red the second stage that Neolithic man settled in Europe. He came with 
small and distinctive breeds of sheep, cattle and pig. Similarly, it appears that in 
Me lithic times the domesticated dog came into Europe as a ready-made breed. 

1 he third stage is marked bv the beginning of intentional development of certain 
characters in the stock. There was an economic consideration in the size of domesti¬ 
cated animals as it was advisable to have large animals where these could be main¬ 
tained, provided that they did not revert to the fierceness of their wild ancestors. 
For this reason one may suspect that Neolithic and Bronze Age man from time to 
time allowed interbreeding of the domesticated stock with wild animals. This 
applies to cattle in the first instance, but St appears that it also provided a means 
of developing more aggressive breeds of dogs from Maglcmose times onw ards. 

This third stage passes imperceptibly into a fourth stage when man, the breeder, 
began to pay increasing attention to the qualities of the beast, both economic (milk 
and meat production, wool and so tin} and morphological horn shapes, drooping 
ears, colour and so forth}, In the Middle East this fourth stage had been entered 
long before 3000 B.c., a time when very well-marked breeds of sheep, goat and 
cattle were already in existence, 

During the fourth stage the domesticated stock was becoming standardized, and 
so different from the wild ancestral species that interbreeding with the wild must 
have been highly undesirable, for interbreeding would have spoilt the qualities 
which had been obtained laboriously through selection, 1 For this reason the wild 
species is likely to have come to be regarded as an enemy and this fifth stage, there¬ 
fore, spells the doom of the wild ancestor. In fact, when a specialized stock, suiting 
man s purposes and well adapted to his social medium, was available, the inroads 
ol wild relations into the domain of man would have been regarded as a serious 
nuisance. Since the domesticated beasts would supply all the economic needs the 
species in question could satisfy, except purely lor sport, the wild relations were no 
longer wanted even for hunting. There are many medieval reports of the extermina¬ 
tion of wild cattle, and the tarpan, the wild horse of south-east Europe, was exter¬ 
minated by the local peasants partly because the tame mares were apt to elope 
with wild stallions. 

As the wild species became rarer, the absorption of its last remnants into the 
domesticated stock is bound to have happened frequently. It is known, for instance, 
that the last wild horses in the great game park of Count Zamoyski, situated at 
Zw Jerzy nice, near Kilguraj, Poland, were caught and given to the peasants in 1812. 
Similarly, the Przcwalskii horse of Mongolia has by now been almost completely 


. 'T 1 " 1 tn *5* !3IJSl1 <«nn«tior\ of characteristic! helped in this process. Hair colour or horn shape 

and milk for mMnrcc. n*y have been believed to l*link«l, sslth nr wi«hr« t , I w I 

inch™™speeded np the standardiaalfon of breed, cemderabk. reasnn. In any ca*c. 
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absorbed into the domesticated stock of the nomads of the country. At an earlier date, 
this must have happened to the dromedary of Arabia. The process of extermination 
of the wild form has, however, everywhere been much accelerated bv the destruction 
of its natural environment, either by deforestation or the spreading of plots of 
cultivation* 

Probable rfcitf of the faflust domstitatian 

It is widely held that the domestication of animals is closely linked with agriculture, 
so much so ihat the development of animal husbandry without crop-raising is by 
some regarded as impossible. This view Is in part based on evidence from excava¬ 
tions which show that animal husbandry and agriculture occur together, even in 
early Neolithic sites. There is, however* a psychological element present, namely a 
reaction to the earlier hypothesis that nomadic herding of animals preceded the 
agricultural stage, a hypo dies is for which archaeological evidence had been scarce 
or missing. Before discarding it, however, it must he remembered that it may have 
a considerable clement «r truth. 

First of all, the dog is an obvious and undoubted exception. From it one learns 
that, even under the less settled conditions of Mesolithic food-gathering, a symbiotic 
association of some animals with man might well have developed by way of scaven¬ 
ging, social parasitism or in some other Way. In the case of the dog, evidence from 
prehistoric sites has actually been found, and it is fortunate that the dog remains 
from the Mnglcmosc and other Mesolithic sites were recognizably domesticated. 
We owe a debt of gratitude to the dog species for developing domestication characters 
so rapidly. Had this not been the ease, and it is probable that other species responded 
more slowly, we should hardly have hesitated to regard the specimens in question 
its coming from races of wild wolves, and might even have construed a theory that 
these species were hunted. 

Considering further the information provided by modem reindeer nomadism, 
it is evident that at the Mesolithic stage iL would have been quite possible for man 
to attach himself to certain social ruminants, in the same manner as the Lapps and 
the Siberian reindeer nomads have attached themselves to that species. The only 
evidence which might be produced in support of such a view w r ould be the concentra¬ 
tion of the bones of the species in question in Mesolithic food refuse. In this respect, 
however, the evidence does not suggest the domestication of any species other than 
the dog. Nor could it be conclusive if such were Found, since specialized hunting 
would produce a similar effect. 

One comes, therefore 5 to the point of admitting that {quite apart from the dog) a 
social relationship, which may be described as a primitive condition of domestication, 
is at least conceivable in the Mesolithic, The species to which this would have been 
applicable would have been nomads themselves, or one should perhaps rather say 
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Seasonal migrants. There are several modem domesticated species which may be 
Tpgn: :| as possible candidates for pre-Neolithic domestic a i ion , namrly reindeer, 
goat, 'ieep, horse and camel. Of these, sheep and goat arc known from the Belt 
Cavi n Persia to have been domesticated since the earliest Neolithic, and the goat 
at Jericho since 6710 B.c. at least. The initial stages of their domestication may well 
lie much further back in prehistory, i.e. in the Mesolithic. Moreover, the scarcity 
of evidence for nomadic animal husbandry, which at present is taken too seriously, 
is perhaps no more than a result oTthe scarcity of prehistoric nomads’ sites, especially 
in [hose areas of western Asia where the domestication of several of our important 
animal slaves is Jikelv to have begun. 



I |G - 2 = 4- ‘Man httooits wolf,' Red Indian* hiding under wolfskins and thus approaching a 
buffalo herd in disguise with bow* and arrows. This extraordinary scene was depicted by flat Lin 

in 1844 


In fact, the simple conditions of reindeer domestication, which are believed to 
have arisen by way ol decoy-bunting, do not even exclude the possibility that the 
vt-iy first step towards domestication may actually have been taken in Upper 
Palaeolithic times. I he first steps are bound to have been slow and made at con¬ 
siderable intervals, [’he suggestion that the reindeer-hunting economy of the 
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Magdalenian and related cultures was perhaps supported by some primitive 
domestication has occasionally been timidly put forward. It has always been 
emphatically rejected. But we should be clear in our minds that the absence of 
evidence docs not mean that the idea is wrong. Whilst hunting was still the dominant 
practice, it was after all not above the mental level of Upper Palaeolithic man, as 
we know him from other activities, to keep reindeer as decoy animals. It is really a 
small step from stalking in the disguise or a deer, whose horns and skin are worn by 
the hunter himsrlf, to approaching the quarry hidden behind some live animals. 
But whilst l am not prepared to regard it as probable that Magdalenian man had 
already taken the first step towards domestication by keeping decoy animals, I do 
consider the question as sufficiently serious to deserve attention in the hope of 
finding some definite evidence either for or against, Even Lower 1 alacolithic evidence 
for man's assumption of a ‘personal* relation to animals is not lacking .l‘ig. 2 ‘ 15)* 



Fhj, ^ JSkull oF rave bear with lonij bon^s Found iti . l stone cist, 
Drachenlocli northern Switzerland, *>F Mouiterian Agf, Earhrti 

evidence of bear cult, though by tio ntam unique in the Pnhrolithir- 
Sfirv p ivii 1 y to present day in Siberia and among the Ainu in Japan 


There is one factor which, viewed in the light of the biological approach here 
advocated, supports the hypothesis of pre-agricultural domestication or ruminants. 
It is the sheepdog's performance. Evidently, if the dog joined man in the Mesolithic 
at the latest, why should it not retain its habits and continue to drive animals as 
wolves are wont to do? Fig. 2 : 16 shows a wolf driving reindeer. A tamed wolf would 
do the same. I therefore suggest that the comradeship between man and wolf led 
to a driving of certain nomadic animals, especially sheep and goats, and that 




Fir. £ i iG. A woEf driving caribou in itorilicrn (1-inadn. It i* easy juste bow he is trying to isolate 
the deer ai the top of the lower herd as a potemiaS victim- It h important to irate that only the 
deer in the more immediate tw^bbouifcood are paying attention lo ihr happenings. This air 
photograph shows that the wolf knew how to round up ruminant* long before man thought of 

doing so 

Mesolithic man had already joined in this operation* The domestication of sheep 
and goats would thus have begun while the Mesolithic was still in full swing* 

It must be admitted* then, that agriculture is not a prerequisite of domestication 
as such, and the domestication of certain species may well date far back into pre- 
Neolithie times* On the other hand* there arc species which* for biological reasons, 
are not likely to have come into the orbit of man before agricultural operations 
had begun. Chief amongst these are cattle (Fig, £ : 6), Furthermore* the Neolithic 
revolution was a change that placer! an enormous economic premium on the art 
of animal domestication, which in consequence became established as a universal 
practice. On the other hand, the advanced state of domestication, in which move¬ 
ments of animals were completely controlled by man, w as dearly impossible in pro 
Neolithic times. So long as man was moving w ith the animals hr might have been 
able to develop domestication to the level exemplified by the reindeer today. But 
to proceed to the stage of confining animals to restricted spaces man would have 
had to change his economic system, for the sake of an experiment the Outcome of 
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which would have been extremely uncertain. It is most unlikely chat L pper Palaeo¬ 
lithic or Mesolithic man would ever have been willing to do this. 

Restricted number of domesticated species 

The curious fact that, out of an enormous number of available mammalia* only very 
few have been domesticated has already been mentioned. It is known that others 
were tried by the Egyptians and probably similar experiments were made at earlier 
periods elsewhere. The lake-dwellers of Switzerland, tor instance, appear to have 
domesticated foxes. But as soon as man adopted the Neolithic settled mode of liffcj 
restrictions of mobility, space and climate imposed themselves upon him which made 
it increasingly difficult to try out new species. Moreover, once a sufficient number 
or species had been domesticated to satisfy the needs of human life, providing man 
with food and raw material* nothing was to be gained from undertaking the difficult 
task of reducing additional species to a state of domestication Fig, ^ : 13). it is 
economic considerations as a rule* therefore, that prevent further experiment. 

Conclusion 

To summarize the discussion of this somewhat complex subject it may be helpful to 
present the results in a concise form. Two sequences have emerged: one comprising 
the stages of intensity of domestication tlirough which a species would pass in the 
course of time, and the other being the probable order in w hich species were domes¬ 
ticated one after the other. 

The stages of domestication are as follows: 

(a) Loose contacts, with free breeding- 

b) Confinement to human environment, with breeding in captivity, 

(c) Selective breeding organized by man, to obtain certain characteristics, 
and occasional crossing with wild forms, 

(dj Economic considerations of man leading to the planned ‘development 5 
of breeds with certain desirable properties* 

(c) Wild ancestors persecuted or exterminated. 

The order in which species were taken into domestication is shown in the follow¬ 
ing list: 

i. Mammals domesticated in the prt-agriadtitral phase; 

Dog, reindeer, goat* sheep, 
a. Mammals domesticated in the tarty agricultural phase; 

(The crop-robbers. Mainly used for food*) 

Cattle, buffalo, gaur* banteng, yak, pig. 
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3 - Mammals subttquenilj domesticated primarily for transport and labour; 

'>) Domesticated by agriculturalists in the forest stone: elephant. 
t>} Domeslieated by secondary nomads; horse, camel. 

( c ) Domesticated by river-valley civilizations; ass, onager. 

4. Thi ptst-dtstroj£T$; 

Mongoose, ferret, cat. 

5* Various other mammals: 

i a ) 1 lie small rodents: rabbit (medieval), dormouse Roman). 

: b) Experimental domestication: hyaena (Egyptian ., fox ' Neolithic), gazelle 
' Egyptian), ibex (Egyptian), 

(ci New World species: llama (American Indian), 

(d) Pets: mouse (modem European), 

6. Birds, fisher, inserts (not classified chronologically). 
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The Effects of 


Domestication on Animals 


T hat domes lie a lion affects ihc physical characters of the animals concerned 
is well known* In spite of considerable variation both of conditions and their 
results, certain generalities can be deduced. Since the efleets of domestication 
on characters of a species will be touched upon frequently, they may be summarized 
briefly here in so far as they affect size, colour, skeleton and soft parts. Some of the 
aspects in question have recently been discussed by Herre ■ 1954) from the angle of 
evolution. 

Size 

On the whole, the size of the early types of domesticated animal 1 is smaller than that 
of their wild relations* This is well illustrated by most dogs, cats, cattle, sheep, goats, 
pigs and others. In fact, small size is used as a diagnostic character in prehistoric 
deposits where wild and domesticated forms are liable to occur together. But this 
rule does not apply without exception* The camels, for instance, both of the Old 
World {dromedary, Bactrian) and or the New llama, guana ro, vicuna) are about 
the same in body size as their wild ancestors. On the other hand, some mammalian 
species have developed a tendency to larger size under conditions of domestication, 
such as the rabbit and the horse. Domesticated birds, ten), are as a rule larger than 
the wild forms from which they are derived. 

But since in all species a variation of body size is observed greater than that 
found under natural conditions, giant as well as dwarf forms have been selected 
by man and developed into special breeds on many occasions. The only group to 
which this docs not apply are the camels already mentioned, but even goats and 
sheep, which show comparatively little variation in size, have developed giant and 

1 i,tf. rxriuiting motJcrn dcvdopmmts, 
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dwarf races. In cattle, horses, and most of all in the dog, this tendency is even more 
conspicuous. Apart from the variations in over-all size which do not affect the 
proportion of the parts of the body, there are dwarfs and giants due to the modi¬ 
fication of body proportions, most noticeable perhaps among the dogs with the 
short-legged dachshund and the deerhound as extremes. But since these are due to 
modifications of the skeleton, they are not strictly comparable with the variation ol 
over-all size. The study of body proportions on skeletal material is a complex matter. 
The interested reader may consult papers by Rohr* 1959) Meunier 1959!. 

Cvfour 

The most conspicuous characteristic of domesticated animals is often their coloration. 
It is uncommon for wild coloration to be preserved completely. In the dromedary 
and the two-humped camel wild colour is by far the commonest, but dark-colourcd 
— ‘black 1 —and very %ht-coloured—■‘white*—specimens arc found and often highly 
valued. Among the elephants the colour of the skin is often patchy, marbled with 
white, which in extreme cases results in the appearance of white elephants so 
notable for their rarity. But this variability is hardly due to domestication, since 
elephants are not normally bred under controlled conditions. 

The ass has, in the majority of individuals, retained the wild grey coloration with 
a dark ed-mark on the back, although black races are regularly bred in certain areas 
and white individuals occur occasionally. 

In all other domesticated animals, wild coloration is the exception. Ir is not 
completely absent in any of them and is usually preserved in particular breeds, 
among which it is regarded as a desirable character. The Alsatian among the dogs* 
the "Belgian Hare' among the rabbits and the striped tabby among the cals may 
be quoted as examples. Among horses wild colours are very exceptional, namely the 
yellow-dun of the Mongolian wild horse and the mouse-grey of the tar pan. It appears 
that the reddish-brown shade has always been popular and hence selected for 
preference by man. In cattle the wild colour Es preserved in some breeds of south¬ 
west Europe and north-west Africa, such as the Cam argue breed of the Rhone 
Delta, the Spanish fighting bull and the common domestic breeds of Morocco. In 
the latter it is clearly seen how some of the characteristic domes lie coloration arises 
from the wild. The bulls are usually blackish with a cream-coloured stripe on the 
back and a patch on the forehead. The cows are often more reddish, and a lighter 
colour develops from the light line on the back in the form of a saddle. The plain 
red or reddish brow n so common among cattle is due to the retention of juvenile 
coloration. But other colours like black, plain white and piebald seem to be due to 
ordinary mutations. 

The colours just mentioned are not entirely new, since the black, white and red 
pigments are usually present in the hair of the wild races. A study of the hair of a 
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wild cat or rabbit : Mikulicz-Radecki, 1950) or a wolf will show that this h so. The 
mutations, therefore, are often characterized by the absence of one or more pigments* 
Pkbaldness , 1 a matter of distribution of the pigments on the body, is a character 
which is very common in domesticated breeds, but very rare in nature* There are 
very few wild species known to me which arc piebald, one or which is Lycaon pictus t 
the Hyaena Dog, Piebald ness in the animals depicted by early man is* therefore* 
definite evidence of domestication. 

Sheep and goats have, on the whole, been less ready to discard their wild colour 
scheme until comparatively recent limes. Among the sheep there arc a number of 
hairy races surviving in which the moufflon coloration, brown w ith a white patch 
on the side of the rump, is still preserved, mainly in north-west Africa, as, for instance* 
in the Fezzun race. It is the domination or the woolly undercoat over the hair iliat 
Lends to make sheep single-coloured* but, as suggested by the Soay sheep ? this is 
likely to have appeared on the body long before it spread to the legs, neck and head. 
It is extremely unlikely that Neolithic farmers were already in possession of white- 
wool sheep, such as have occasionally been shown in reconstructions of Neolithic 
environment* 

Changes in tht skull 

The most important effects of domestication are exhibited by the skull, important 
mainly because they are easily recognizable in fossil material from ancient dwelling 
sites. There is again a general rule which is liable to exceptions. The rule is that 
the facial part of the skull tends to be shortened relative to the cranial, which is but 
little affected. This tendency, which incidentally is present in man also, occurs in 
domesticated animals to a varying degree* It is virtually absent in horses and asses* 
and also in camels, though it might, after all* prove 10 be present if careful measure¬ 
ments were made. It is very conspicuous in the pig, where the shortening of the 
face is extremely pronounced and connected with an upward bend of the plane of 
the palate in relation to the plane of the occipital A similar condition is observed 
in dogs like the bulldog, the boxer and the Pekinese, The same tendency, though 
less conspicuous, is present in cattle, sheep and goats; and it is also found in the 
domesticated cat* as measurements have revealed to the author. Generally speaking, 
these changes are correlated also with changes in the size oi the braintase (and there¬ 
fore the brain) as has been $0 clearly demonstrated by He ire. These changes, In 
turn, affect the bones or the car, as was shown by Hcrrc (1953) for the llama. 

Although tills has proved to be a widespread tendency inherent in domestica¬ 
tion* it is occasionally replaced by the opposite tendency—a lengthening. It has 
become the fashion with modern dog-breeders, and many breeds like sheepdogs, 

1 Piebald deadly ljhck and white, skewbald denotes brawn and while. H^ih <Kcur together occasionally, 
bill 11O icntl exists for this condition. “Pirhald" therrtdrc is here u.«tl in a. general sen#, 
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terriers and dachshunds have changed in appearance in recent years owing to 
intensive selection of long-raced specimens. Strictly speaking, however, even the 
most long-faced domesticated dog has a face which is shorter than that of the large 
races of wolves, and the effect of a long face is produced mainly by the narrowing 
of the skull across the zygomatic arches, and by the reduction of the supra-orbital 
eminences. 

The dentition is inevitably affected by changes in the proport ion of t he skull. At 
a very early stage of domestication ihe teeth became smaller than they are i n wild 
forms, though this is not always easy to show. In dogs, for instance, the fourth pre- 
molar of the upper jaw and the first molar of the lower jaw, which together form the 
bone-cutting pincers so characteristic of carnivores, are smaller than in the European 
w olves. With progressive shortening of the fare, teeth which are already in the stale 
of reduction may disappear entirely, such as the first pre-molars and third molars. 
With extreme shortening, the position of the teeth in a single row may br replaced 
by a partly overlapping oblique arrangement, as in bulldogs and some kinds of pigs. 

Very considerable changes occur in the skulls of species which have horns in the 
wild condition. On the whole, domestication tends to reduce the size of the horns f as 
exemplified by the small horns of prehistoric cattle of the brackjcems breed and the 
sheep and goats of the Neolithic lake-dwellings. Hornless cattle are known from Old 
Kingdom Egypt onwards. Domesticated buffalo also have smaller horns than the 
wild species. But there are many exceptions, anil it appears that man has .some¬ 
times indulged in producing breeds with abnormally shaped horns, which have no 
economic use whatever. Four-homed sheep have been bred, and the shapes of horns 
of cattle, sheep and goats vary astonishingly. In cattle, the Hungarian steppe breed, 
the Ankolc cattle of East Africa and the Bechuana breed of South Africa have horns 
of enormous length, and incidentally of an outward curve not normally present in 
wild species. In sheep arid goats the shape of the horns varies even more. The horns 
may be rolled up Into a more or Jess dose spiral near to the head, or drawn out into 
open spirals, and even straight, twisted horns occur in certain breeds. That such 
variation is basically present in the group is amply shown by the wild races anti 
species, such as the markhor goat of India. In modern breeds, however, economic 
considerations are paramount, and the oddly shaped horns are fast disappearing. 

Change in iftt skeleton of body and limbs 

At one time it was widely held, under the influence of Rfltimeyer, that the bones of 
the body and limbs of domesticated animals were distinguishable from those of 
the wild forms. But Antoni us and many others have since found that the c ha meters 
which Rtltimcyer considered reliable have a very restricted value, and that single 
bones of dogs, cats, horses and camels cannot reliably be recognized as domesticated 
or wild, unless they belong tn races with abnormal legs. Even in sheep and goats this 
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is usually impossible, except where size provides evidence. In domesticated cattle, 
however, weak muscle-ridges and poorly delined facets of the joints make it com¬ 
paratively easy to recognize specimens of domesticated origin, and also in the 
domesticated pig, where the epiphyses of the limb bones do not fuse with the dia- 
physcs until long after maturity is reached, and the same applies 10 the sutures of 
the skull. 

The number »f bones is not affected by domestication except in the tail. The 
number of tail vertebrae may be reduced or increased. It is reduced in the Manx 
cat and in some breeds of dogs. Jn some cases abnormal twisting of the tail occurs, 
due to irregular growth, and occasionally also oblique fusion of the vertebrae. 
The pig’s tail may be mentioned in this context, but more remarkable are the 
angular or knotty tails of certain bulldogs and some cats, such as certain Siamese. 
The spiral tail of some breeds of dogs, notably the ancient Egyptian greyhound, 
also appears to be due to some structural modification of the tail vertebrae. 

Long tails arc most notable in the sheep. In sheep the increase in the number of 
tail vertebrae beyond twelve is a virtually certain character ol domestication, present 
in nearly all domesticated breeds. Long-tailed wild sheep have but rarely more than 
ten tail vertebrae, whilst domesticated sheep with thirteen vertebrae arc regarded 
as short-tailed, and the number may rise to thirty-five. 

The bones of the limbs vary considerably in domesticated breeds ■ Bantje, 1958). 
They may be longer, but are usually shorter, than in the wild lorm, and they' are 
frequently less straight and sometimes even curved in a manner which can only be 
described as pathological. The limbs of bulldogs and dachslmnds are the most 
obvious examples. 

Hair 

Apart from the changes in size, shape and colour which appear its a result ol domesti¬ 
cation, many modifications occur in the soft parts of the body. Of these the must 
striking are those of the length and texture or the hair and skin. 

As regards the hair, the greatest variability is observed in the dog Brnnsch, 1956). 
No obvious changes appear to have occurred in cattle. I he sleek hair ol'lhc ordinary 
cattle is almost certainly directly inherited from the wild forms, and other types, 
such as the thin hair coat of some southern races and the curly coat of certain park 
cattle, are most easily interpreted as characteristics of southern and northern geo¬ 
graphical races, respectively. In the horses both mane and tail hair have become 
longer, and the falling mane of domesticated horses, as distinct from the upright 
mane of wild horses, is usually regarded as a good diagnostic feature. Although in 
general this appears to be correct, it has occasionally been mentioned in literature 
that the mane of die Przcwalskii horse in its winter coat is not upright. Since this 
horse lias long and shaggy hair all over the body in winter, this is possible. On the 
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other hand, the crossing with domesticated horses may easily have introduced the 
hanging mane into some members of the wild stock. The shaggy winter coat was 
present in the European wild horses depicted by Upper Palaeolithic man, the 
pattern of streaks on the ivory can ing from Mas d'Azil showing it dearly. Among 
the asses, shaggy coats occur occasionally, as for instance in the Poitou breed. Long 
hair has further appeared in many cats and dogs. 

Whilst in some cases domesorated breeds have been developed in which the 
hair is longer than in the wild forms, 1 the opposite, namdy hairlessncss, has been 
favoured in others. The most obvious example of this kind is the pig. 



^ Ui * 3 : ■■ I Liirlrss slitrejj„ ;l breed frotn lirin^it'o, 
Muerrrm. Mtrxicu, Photo Arturo Ftumano 


Hairlessness occurs in other species, for instance the dog and the sheep. A hairless 
shrrp has made its appearance in Mexico since the Spanish Conquest Fig, 3 : jr); 
it has been bred for the production of milk, the lack of hair being an incidental 
character without economic significance, 

I hr profoundest changes have, however, been produced in the woolly undercoat, 
especially in species which have a large amount of wool in the wild forms. In most 
cases the connection between wool-bearing domesticated animals and die production 
of human garments is evident, and it would be worth while to investigate in detail 
thi connection between the making of felt and wool cloth and the keeping of wool- 
producing animals. On the borderlands of the western Asiatic mountains, wool- 

1 This Ji oftrn M rkted to ccUiun partis of the body {1935) discovered a W with n 
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producing sheep appear at an early date* whilst they are absent from Egypt until 
the Middle Kingdom. Although the sheep is the wool-producer par txcelkucr, hair 
sheep with large manes on the necks of the males have been developed also. Similarly, 
goats have been bred for hair, like the Mamber goat, whilst wool is obtained from the 
Angora goat and the Kashmir goat. In the yak, too, the woolly undercoat is heavily 
developed in domesticated races, and the camels are good natural wool-producers, 

fJccasionally* the distribution of the hair on the skin is uneven, $o that tufts 
(Locks) appear. These are usually connected with particular growth forms of the 
hair, as for instance in the karakul sheep Persian lamb), vvhich has been studied In 
detail (Herrc and Langlet, 1936; Hern- and Rabcs, 1937; Hem- and Wigger, 
J E>39; Horrutschck, 1938). 

Correspondingly abnormal distribution and grow th form of feathers 1$ observed 
in birds. Domestic fowl with bare skin are well known. Requate 19591 Lias studied 
the formation of tufts of feathers. 

Soft parts 

The skin itself is frequently modified as the result of domestication; it tends to 
become more flabby. Folds like dewlaps appear and skin folds, which are normally 
characteristic of young animals only, are retained by the adults as, for instance* in 
certain breeds of dogs. 

The development of the skin which, as pelt or leather, is one of the most important 
products provided by the animal world, is intimately connected with the develop¬ 
ment of fat. But apart from the deposition of fat under theskiti, it is often concen¬ 
trated in and around certain muscles in such a way that the shape of the animal is 
much affected by it. The most obvious cases in point are the Old World camels, the 
humped cattle and the hit-tailed sheep. But there are several species which were 
never domesticated and yet had the same character, named) 1 the mammoth* the 
woolly rhinoceros and the bison. Fat concentration in certain parts of the body 
seems to be connected with life in an environment in which the climate comprises 
a regularly recurring lean season, which may be cither a dry season : as exemplified 
by the camel r humped cattle and fat-tailed sheep or a cold one as exemplified by 
the mammoth, woolly rhinoceros and bison;. 

Under conditions of domestication this development of fat accumulations lias 
usually been favoured. In the camels, individuals which lead a life comparable with 
the wild state have small humps* otherwise humps develop sometimes to an enormous 
size in well-fed specimens kept in close confinement. It appears to be simply a 
function of food supply and muscular activity. One wonders* therefore, whether the 
bronze image of a camel found at Khurab Fig. 13 : 29 , which shows no hump at 
all, does not after all represent a wild specimen. 

The hump of the humped cattle or zebu raises an interesting question. It is 50 
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characteristic of the Indian cattle and their African derivatives that one is inclined 
to trace it hack to some wild ancestor, indeed it lias been claimed that these cattle 
have some gaur blood* the gaur being a wild species of Bos f indigenous to India. 
It has been pointed out, however, that the hump of the gaur is supported by the 
enlarged dorsal spines of the vertebrae, which is not the case in the humped cattle* 
The humped cattle are, moreover, of considerable age, since the Indus civilization 
of about 2500 u,c + was familiar with them and distinguished them sharply from the 
primigsmus type of cattle. It is conceivable* therefore, that there was a wild race of 
cattle in the drier parts of India which was already in possession of she hump* and 
this may have been related to, or Identical with* Bos namatUcus. 

A very peculiar fat-storage system has been adopted by certain sheep, namely in 
the tail. It is particularly strange since the wild sheep show no tendency to increase 
the sbe of the tail for its fat content. Until contrary evidence comes forth, therefore* 
the fat-tailed sheep must he regarded as a pure product oT domestication which has 
led to hypertrophic forms in which the tad is so long and heavy that it has to be 
supported by rollers [Fig- 7 : 6}, 

That the brain is affected by domestication w as shown by Klatt 1 1954 and Herre) 
(1955)- When studying dogs Klatt found that under the influence of domestication 
the brain as a whole becomes smaller in proportion to the body. But the parts of 
the brain art not all equally affected Volkmer, 1956). It is mainly those containing 
the centres ol sensual perception which suffer, whilst those carrying the centres of 
the complex psychic processes are affected little or not at alL Antoni us suggested that 
it would be worth while to study the brains of breeds of dogs which have become: 
specialized in using their noses blood! mu nils, for instance and those which depend 
on other senses like hearing or seeing. The greyhound* for instance* is a breed which 
relies mainly on sight. Herre 1 1956], Lunati {1956} and Raw id 1939 have shown 
that the brains of pigs are much influenced by domestication. 

That the development of musculature Is* as a rule, an effect of use* need hardly 
be mentioned. It Is, however, not unimportant to point out that many domesticated 
breeds have been bred so as to excel physically their wild relations. This applies* 
among the horses* to the racing breeds which have much stronger shoulder muscles 
than the wild horses; to the heavy draught horses; and, of course, to many breeds of 
dogs. There are also the many kinds of cattle bred for beef 

Reduction of musculature as a result of domes treat inn is equally common. The 
chewing muscles of domesticated carnivores, for instance* are inferior to those of 
their wild relations, w ith the result that the shape and size of the muscular ridges on 
the skull and even the shape of the lower jaw arc affected, 

1 lie blond is apt to he modified under conditions of domestication Jaesehke and 
V auk* 19511, and that testicles and ovaries are affected is to be expected (Metztlorf* 
1940; \ 05s, 1952; [aidike-Spatvnenkrebs, 1955; Boye, 1956). 
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Examples of modifications of the soft parts resulting from domestication may 
easily be multiplied. Only one more, however, need be mentioned in this context. 
It is the length of the digestive tract, which has increased considerably in domesticated 
carnivores. This applies not only to the dog and the cat but, according to Antonins, 
even to the otherwise but little modified ferret. The length of the gut is undoubtedly 
connected with the change-over from a more or less pure flesh diet to one which 
includes quantities of vegetable matter. 

Some general considerations 

In spite of the great variety of modifications observed under conditions of domestica¬ 
tion, some general rules appear to emerge. Except in very exceptional cases, new 
characters are not produced but existing ones selected. Pathological characters are 
often favoured and the withdrawal of animals Irom natural selection makes it 
possible to develop such characters in domesticated breeds, especially when the 
breeding communities are small, L nder natural conditions large populations make 
it difficult for recessive genes to establish themselves and natural selection eliminates 
pathological types. Hence domesticated animals, which have become feral, tend to 
revert to standard forms more or less resembling their wild ancestors, lliis was 
pointed out bv Hilzheimer long ago and has since been made use of by Lutz and 
Heinz Heck in their attempt to redevelop horses and cattle of the wild type from 
domesticated forms. 

Many domestication characters are in reality juvenile characters persisting to I he 
adult stage. This phenomenon, called jv-oteny by palaeontologists, is very apparent, 
tor instance* in the skull shapes of domesticated dogs. Even cattle are in this category 
since Bos beach yeeros owes its short lace and small horns to die rt u tition ot the juvenile 
shape of the skull, Skin folds of adult dogs are another example. 

An import ant rule is that untier domestication the growth rates of organisms arc 
affected. The parts of (he body develop at rates which are not the same as in v ild 
species. The heads of cattle are, on the whole, smaller in proportion to the body than 
they were in the aurochs. Hut the most conspicuous growth-rate changes arc exhibited 
by the horns of sheep. In the geographical races of wild sheep which arc likely to be 
ancestral to the domesticated breeds, the horns formed a comparatively wide bui 
low spiral, the lip remaining fairly close to the head. In some domesticated breeds, 
growth in the direction away from the head is much accelerated, so ih:u in extreme 
cases the horns assume the shape of a straight, twisted stick. 

Many other modifications are due to changes in the physiological equilibrium 
of the species. It is, in fact, probable that this is the basic cause of most changes 
observed, since it is known that the activities of certain glands have a profound 
influence on the rate of development of certain organs. 

In the selection of types man has often followed economic considerations. In 
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the artiest stages of domestication it is doubtful if much intentional selection 
tools place, but as soon as the animal had proved its economic worth tilings became 
different. Geographical races, where physiological make-up made them particularly 
suitable to withstand certain environmental conditions, would very naturally have 
been preferred. When milk production became an economic proposition it was 
obvious that selection of the most prolific females for breeding would rapidly lead 
to the establishment of a reasonably productive stock. 

Apart from economic considerations, standards of beauty must have appeared 
at an early date. As early man was wont to adorn himself and to conform to a certain 
standard of outward appearance, he would also, at an early date, have taken an 
interest in the appearance of his domesticated stock. For this reason bizarre forms 
of no economic significance may have been favoured. Whilst it is certainly an 
advantage to have cattle with small horns, there is no economic difference between 
those that have liny horns like certain brachyctroa breeds and those that have no horns 
at all. In the ease of the straight-homed sheep, and the very large horns ol the 
Hungarian and of the Ankole cattle, there arc practical disadvantages connected 
with the presence of such bizarre features. In most of these cases it appears that the 
whim of the breeders has been at play. In some extreme cases, however, it is possible 
that a suggestion made by Hilzheimcr applies, namely that physical anti mental 
abnormalities made the wild life of such breeds impossible and thus eased the task 
of keeping them under supervision. 

Finally, it must not be forgotten that psychological characteristics are profoundly 
a Heeled by domestication. The dog in particular has IX'cn well studied ill this 
respect, among others by Graimek 1,1940. 1943! and by Lorenz 1942;, 
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Mammals Domesticated in the Pre-agncultural Phase 

A t aj-l times man has regarded the animal world as a source ol supply of tuod 
and of raw materials. The domestication of the dog constituted an exception, 
L for man and dog joined to form a hunting team. Hie acquisition oJ food and 
raw materials (skin, bone, fat, sinews, etc.) was thus made less laborious, since the 
team hunted more efficiently than its members alone. The alliance between man 
and dog led in the course of time to the subjection of the dog, and this was the 
primary act of domestication. 

Once the dog had become a member of human society, the control and later 
domestication became possible of certain small ruminants which had always con- 
slituted an important part of the diet ot the dog’s ancestors, 1 hesr are the goat, the 
sheep and the reindeer. It is in the nature of the process that evidence lor the domesti¬ 
cation of these species bv pre-agricultural man is scanty. Sites ol prehistoric nomads 
controlling such ruminants are bound to lx- found only in exceptional circumstances, 
and the osteological remains of the animals would lx* indistinguishable from the 
wild forms. One such site at least has been made known. Belt Cave in northern 
Persia, to which we shall have to refer in due course. 
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The Dog 


SCIENTIFIC NAMES — vjllafranchian dogs Cmis fahvnm Maj T C. rlmsnis Maj* 
(Cp mqjttri Del Camp., C. oiiwlanus Dd Camp,, C oral Aym ) t C. otihiw Jlel Gamp., C. 
spec, from Shvaliks, India. 

PLEISTOCENE AND REGENT WILD DOGS - WOLVES -CtffllJ L- (wolf; PiciSlOCCne and 

Recent }, CJ. sutsri VVoidrich (loess wolf), C.L patfipes Sykes (Indian wolf ), C\L hadvphytax 
Ttmm + (Japanese wolf). 

jackals — Cams aureus L. (golden or common jackal; Recent), C, fopmitr H* and E. 
i Egypt [.in jackal; Rectn t) p f\ Awfiinj Cruize t ■ FJ eIstocene ■ Franee 3 perha ps a j ac ka l! r 

ijdmesticate ti dogs — Cards Ja/wifraro L. (specific name applied, for convenience's sake, 
to all domesticated dogs), with Cl mdiatf Fi singer (pariah dog). 

I*REHISTORIC SHEEPDOGS AXD HOI .VD-LIKL RACES— C.jfp iwSfrmiZtwi AnUtSchin p C.J. p&tifiitfhi 
Sluder, C\f.[ mairis-aptmtii Jcit teles (? forerunner of sheepdogs), (If initrmtdius Woldrich 
(? Forerunner of hounds). 

small prehistoric 'hoi’Se’-docs -CjC patusirif Rutitucyer, C r f lod&gmsis Anutsdiin, 
C.f spalkli Strobe!. 

prehistoric and early historic greyhol'xds — C.J- fpajrn L_, c./. Itintri Sluder* 

NORTH AFRICAN DOMESTICATED DOCS p UNDATED C\f. latifrtms Pomd, etc.. 

Many others have been named, a full account being available in Hauck (1950). 

79 




T he formidable list of scientific names given here, which is by no means 
complete, illustrates the complexity of the problem of the prehistoric dogs. The 
members of the genus Cams arc very closely allied to each other. They interbreed 
without difficulty, and there arc many transitional forms to be found even under natural 
conditions. Broadly speaking, it is possible to divide the true wild dogs of the Old 
World into two groups; the wolves and the jackals; but the distinction is not sharp, 
and there are species such as Cams doederldni Hite, from north-east Africa, about the 
classification of which authors have disagreed. 


The palaeontological record of the species of true dogs 

The recent wild dogs being so closely related to each other, it is not surprising to 
find It well-nigh impossible to sort out the fossil remains. In them the same variability 
—mainly in regard to size—is observed. In the ViilaiVanchian deposits of Italy, two 
kinds of dog have been found. The larger {Cards fakanen) resembles in size and 
preserved characteristics the modem wolf (Cards tupus) but, unfortunately, the molar 
and prcmolar teeth of the upper jaw arc all that are known. The other kind is a dog 
intermediate in size between the jackal and the wolf, for which Stchlin prefirs to 
retain the old name Cams etruscus, the splitting into four species suggested by Del 
Campana not being justified bv the morphological differences. Only the small 
Coni', amettsis of Dc! Campana appears worthy of being retained. Stchlin also holds 
that the teeth ni a ‘wolf’ described by Newton from the Red Crag of East Anglia 
resemble this small species. Three kinds or dogs thus appear to have existed in 
Europe at the commencement of the prehistoric era: one of w oil size f C. fatcmien), 
an inter mediate form (C. etruscus) and one of jackal size C. ammsis], 

I Ins is, of course, an unhappy condition, since even the ancestral forms present 
the whole size range from wolf to jackal, lit the Pleistocene the smaller forms domi~ 
nate in the three interglacial*, and those of the size of the modern wolf do not 
become frequent until the Last Glaciation, when they arc met at the Magdalenian 
sites ul Kessler loch and Schwcizersbikl, and elsewhere. There is even a wolf of a 
Mze larger than the modern C. lupus lupus t CJ. suessi from the loess of Austria, All 
cese, including mterglnctel forms known from the Cromer Forest Bed and 

Gray ford in England, Montsumfe and Ltmcl-Viel in France, the Wildkirchli in 
Switzerland, luspokterdn and Vilteny in Hungary, are vet, in Siehlin's opinion, 
wolves rather than jackals. 
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Fit». 4 : 3 [o 4 :5. Side virvvs of skulk of 
wild and domtsiifjatcd species and bnxds 
of Cswh 

(i) Jackal [C. mttrm ), (a) Egyptian jackal 
(C. iupastfrjr (3) Indian wolf (C. infra 
pttllipfi)* ihr most likely ancestor or (he 
dommiiraEed dog. (4) Persian wolf (C. 
tti/* ru}i female, (5) Calk [an wolf (C\ infra) ¥ 
male. AJt these am no (he same relative 
scale* No f 5 being approximately 25 rim 
overall length 


Tfe atw//’ ike jackal 
With the end of die Pleistocene^ the 
modern distribution of wild dogs must 
have established itself It is worth white 
to describe it briefly, for it forms the 
background on which the prehistory 
of the domesticated dog unfolds itself 
The wolf occurred from Ireland and 
Spain throughout Europe and Siberia 
to Japan. In the south, its area extends 
to peninsular India, and wolves arc 
found in North and Central America 
also* In this enormous area numerous 
local races developed* 

Generally speaking, the northern 
races are larger than the sou lhern and 
have a thicker fur, and there is much 
variation in colour. But, in the skele¬ 
ton, the different races cannot be dis¬ 
tinguished, except according to their 
absolute size {Figs*,}: 1 (04:5 .Accord¬ 
ing to Hifeheinier, the length of the 
base ol the skull varies from 172 to 236 
min. Jackals are 011 the whole smaller, 
measuring less than 200 mm* and down 
to r4^ mm. This leaves an awkward 
overlap of small wolves and large 
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jackals. The skulls of wolves have as a mle the stranger jaws and larger teeth, and 
in particular the upper camassial tooth is usually longer than the two molars taken 
together. There are some subtle differences in the teeth which only an expert can 
recognize. The various rugosities and crests serving as insertions for the musculature 
arc also more strongly developed on the bones of the wolf than of the jackal. 

Of the various races of wolves, the small wolves of southern Japan (C. lupus 
kodopkjUat), of India (C, lupus pallipes) and the Syrian wolf deserve mention. The 
Indian and Syrian wolves are less gregarious than the northern races. Of the ‘Indian' 
wolf which plays a great part in speculations on the origin of the domesticated dog, 
Blanford (1891} relates that it is rarely, ifever, heard to howl, and that it sometimes 
barks like a pariah dog. With local variants it populates Mesopotamia anil Arabia 
also and, being small, is extremely difficult to distinguish from thr dog 1 Lawrence, 
ip',6; Glutton-Brock, ipfiaaj. 

It is well known that the whole of Europe was populated with wolves until quite 
recently. The species survives in the Iberian peninsula and in eastern Europe. In 
the British Isles it had disappeared from England by the reign of Henry VIII, i.e. 
about 1500. In Ireland wolves were extinct by 1766. The last Scottish wolves seem to 
have lingered on till about 1 756, for Buffon, the writer of the famous Histeire mtuulU 
w hich was a standard work in the first half of the nineteenth century', tells us that 
Lord Morton, President of the Royal Society, had assured him that wolves still 
lived in Scotland in that year. Until the advent or firearms, and the reduction of 
uncontrolled woodlands and waste places, wolves were frequent everywhere in 
Europe. Since the war, they have again penetrated into Germany west of the Elbe. 
Though they prey on the livestock of man, it is known that young wolves arc easily 
tamed and become attached to man, 

jackals have at all times been restricted to more southerly countries than the 
wolves. The ‘golden jackal’, a small beast, is familiar to most oriental travellers; it 
occurs from Sumatra through India to the Caucasus, to Asia Minor, Syria and 
south-western Europe, where I observed it in Dalmatia thirty-five years ago and 
where it had advanced as far north us Hungary-. The jackal of that country is the 
so-called reed-wolf, a beast of which many stories arc told but which was identified 
by Ehik as a jackal as recently as 1937. There is no evidence, however, that it 
penetrated to central and western Europe in Postglacial times, but it is possible that 
some of the small dog-bones known from interglacial deposits belong to tile jackal. 
This applies particularly to Cants nesehersiitsis, a species usually, but erroneously, 
attributed to the Vilkfrandiian, According to Siehlln, no Yiliafiranchian deposits 
occur at Neschcrs (a locality in south France:; on the contrary the site yielded a 
Pleistocene fauna. Professor Houle of Paris regarded this dog as closely related to the 
jackal. 

Apart from the golden jackal, the Eygptian or wolf-like jackal (C. lupasltr) must 
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be mentioned, an essentially North African animal. There arc several varieties of 
jackal distributed over the whole of Africa, but these are not likely to have contributed 
to the domesticated dog to any great extent. 

Domestication of the dog 

This brief survey of the geographical distribution of wild dog$ closely related to the 
domesticated dog shows dearly that prehistoric man was, everywhere and throughout 
the period of his existence, surrounded by w ild dogs. That both man and wild dog 
were hunters is not likely to have brought about any close association, since then, as 
today, the dogs would keep away from hunting men, and men would keep away 
from hunting wolves. Yet the habits of wolves and jackals would have ensured their 
contact with prehistoric man. Both wolves and jackals are carrion-eaters, and when¬ 
ever prehistoric man had killed a large animal it was natural for the vyild dogs to 
appear with the intention of snatching a share. This habit was, of course, not likely 
to establish bonds of friendship between man and the wild dogs, and the beginnings 
of actual domestication cannot have been due to encounters of this kind. How they 
may have come about has been described elsewhere (p. 39), but there is no doubt dial 
certain habits and qualities of wild dogs must have favoured a sort of symbiotic 
association. 

The wild dog's habit of clearing away food debris, particularly highly developed 
in the jackal, which readily eats even vegetable matter, is well known. Neither the 
wolf nor the jackal is afraid of entering the domain qf man- Wolves have often entered 
villages 10 obtain live prey, such as sheep, goats, tame dogs or even children. That 
this would not ingratiate them with man of any period whatever is obvious enough, 
and for this reason it is improbable that the domestication of the dog was first 
accomplished in the area of the large ferocious races of wolves found in northern 
latitudes. Tile jackal, on the other hand, is not an aggressive animal, and without 
being asked to do so, and without any favours from man, it has taken over the job of 
scavenger in most oriental villages and towns. I have seen some walking about in full 
daylight in the flower-beds of the Government House of one of the largest cities of 
India. The ad vantage which accrued to early man from the removal of food debris, 
which otherwise would have accumulated in or near the camps and villages, must 
have been noticed at an early period. 

Furthermore, jackals and even wolves arc easily tamed when young. One cannot 
expect them to become as pacific as a lap-dog within one generation, but young 
wolves have been reared in captivity many times. Biiffon, as long ago as 1797, 
related that in Persia wolves were trained for shows, being taught to dance and 
exhibit a number of tricks. He himself reared several, and found them very docile 
and even 'courteous 1 during the first year. They never attempted to seize poultry 
or other animals when properly led, until they were about eighteen months old, 
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when they began to do mischief. According to Blanford, the young of the Indian 
wolf C bom with drooping ears, have all the habits of domesticated dogs and are 
readily tamed, and Mr Cris Crisler has recently tamed them in Alaska (Lois 
Crister, 1959)- It is therefore easy to imagine conditions in which the domestication 
of wild dogs might have been carried out in more or less permanent living sites, such 
as camps or villages. But it is known that the dog had been domesticated in Meso¬ 
lithic times when man was still exclusively a hunter and food-collector. 

Assuming that the presence of wild dogs was suffered in the camps of Mesolithic 
man because of their usefulness as scavengers, 1 the habits of dogs afford a possible 
explanation of the development of closer association between dog and man. All 
w ild dogs exhibit the beginnings of a social life, in so far as they associate with each 
other to farm packs for the purpose ol hunting as well as for defence. The individuals 
of each pack are tied together by bonds of friendship, they help one another and 
often, in ihrir operations, work in unison according to what one might almost call 
plans designed to meet certain situations. Their intelligence is for superior to that of 
Other carnivores, including the large cats who simply rely on strength and surprise 
but often display a clumsiness in their attack which is astonishing. The cunning of 
the dog and his concerted efforts on hunting expeditions are not unlike the hunting 
practices of early man. It is, therefore, not impossible that young wolves or jackals 
or other wild dogs, which grew up in or near the temporary camps of Mesolithic 
hunters, would quite naturally regard the men, who provided part of their lood 
supply, as members of their pack, an association which the hunters would not have 
failed to turn to their advantage. 

That an association of wolf and man is perfectly conceivable, especially w hen 
pup are taken, is confirmed bv the most interesting experiences of Mr and Mrs 
Crisler in northern Alaska 195b, 1959). These explorers, while working on lilms 
of caribou, adopted wolf pups which grew up in human company and revealed their 
social propensities, It is evident from Lois Crisler 1 s report that hunters on the 
Mesolithic (and indeed Upper Palaeolithic) level would have found it easy to 
associate with wolves. (Sec Figs. 4 : 6, 2 : 4 and a : 5). 

To sum up, it is probable that the association of vrild dogs with man began on 
the basis of scavenging and was firmly established by the formation of hunting 
packs in which the two species co-operated. Whilst it is thus easy to understand how 
the domestication of the dog came about, it is impossible as vet to say with certainly 
when it was first effected and which oflhe wild races is the ancestor of the domesti¬ 
cated dog. It is conceivable that there arc several. 

That the dog was already domesticated in the late Palaeolithic is possible, though 
not established with any degree of probability. According to \arr ((959), Russian 
workers have found coprolites (fossilized faeces) in the Crimea, as well as in Siberia. 

1 Ashley Montague f 1^4-2 described the scaverigiiig funcUan cif the dingo in CAcnpi of the native Australians. 
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At Timonovka on the Desha River, coprolhes and fragments d! - jaws oU Cams 
occur in a ‘Gravetlian’ context. Another of the late Palaeolithic sites where the 
presence of dogs is suspected is Afantova Gora on the Yenisei. Narr holds that the 
presence of canine coprolites in a human occupation level would earn- some weight 
if their occurrence in an undisturbed condition could be established. Even then, 
however, the site may have been temporarily abandoned by man, when wolves 


Fig. 4 : *Mr Arctic \ a wolf tamed by Mr mid Mrs Crisicr and kept for 

months in northern Alaska- See alw 2 : 4 2 : 5 

would have entered it for scavenging purposes. These are precisely the conditions 
under which domestication of the dog must have begun, but they do not amount to 
proof that it was achieved in the Palaeolithic and under glacial conditions. 

Mesolithic dogs 

The earliest archaeologically dated evidence for the presence of domesticated dogs 
comes from various Mesolithic sites, ranging from north Europe to Palestine. In 
addition, the remains of an apparently domesticated dog were found in tlieScncken- 
berg bog in Frankfurt-on-Main (Figs. 4: 7 , 4 = »»)■ They were associated with the 
skeleton of art aurochs, and Mertens (1936) believes that traces of gnawing found on 
the bones of the ox were due to the activities of this dog. No evidence, however, has 
been found for the presence of man. The investigators of this dog, Mertens and Baas, 
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have satisfied themselves that it was a real dog, in the sense of C. familiarise and not 
a wolf. Its osteologies 1 characters refer it to a type that resembles the Australian 
dingo to a surprising extent. For this reason it has been compared with G+famitiaris 
poutiatini, the type of which, however, appears to be of later age. The date given 
for the Scnckenberg dog is about 9000 elc. and is based on the determination of 
tree pollen found with the aurochs skeleton. 


Figs. 4 : 7 to 4; More skulk of 
dointaiicaEtd dogs 

Fig. 4 : 7, A docnetticated dog resem¬ 
bling C.j. pmttinhm r from the Sfllrkcn- 
berg bog, Frankfurt-an-Main, Wttt 
Germany, of early Postglacial Age, 


Fic. 4 :8, C./ mairis*}ptimar f type 
specimen,, a primitive sheep-dog 


Fig. 4^9. C.f, iniermtttiui, type speci¬ 
men, a primitive hound, -Size of 
Sendsenberg dog approximately that of a dingo, ihc two olhors approximately fox-terrier size. 

(Iliuiiiratiniis 1 — & (excluding 8) after Anlonius and Mmcns) 

Pine was the dominating tree in the forest (86*5 per cent), but birch (7,5 per 
cent), hazel (6 percent), oak (2.5 per cent), willow (2 per cent) and dm (1 per cent) 
were present also. This composition of the flora corresponds to the early Boreal in 
the climatic sense. It is not impossible that in a climatically favoured area, such as 
that of Frankfurt, the vegetation had reached the Boreal stage rather earlier than 
elsewhere, and a date of 9000 ilc. could be defended on these grounds. A later 
date is more likely, however, such as one between 7500 and Booo b,c. p which is 
suggested by the Danish chronology of peat bogs* Such a date would bring Scneken- 
berg into line with the oldest Danish dogs to be discussed present ly. The Swiss peat- 
chronology-, established by We I ten {1944}, would place the Senckenberg dog even 
later. 







Fie. 4 : lu. (a) Skull of Scmkenbri-ft dog seen from above (left) and 
(b) (bal of ihc dingo (on (hr right), broader muzzle of the former. 

After Merteni 


Thus, whilst it is undoubtedly one of the earliest known dogs and at that the 
most completely known, since the whole skeleton is preserved, it is possibly the earliest 
known of all. Its age is so dose to that of the Fennoscandian Moraines, which mark 
the end of the Ice Age in Europe, that it becomes probable that the domestication 
of the dog dates back at least to Late Glacial times. It is very unlikely, however, that 
the ccnLre of domestication was in the neighbourhood oT the waning ice-$hcet of 
Europe. This is borne out by finds from the Maglemose period of Denmark. 

The Maglemose dogs of Denmark were investigated by Brinkmann, Dcgcrbot 
and others. From the very beginning two races arc present, a large and a small one, 
though even the large one is smaller than the wolf, I lie presence of two distinct 
races in archaeological deposits which date from 6500 b,c. to nearly 8000 B.C., and in 
an area which was exclusively inhabited by a large race of wolf, points clearly to a 
foreign, i.e. more southerly, origin of the domesticated dog and to its domestication 
at a time when northern Europe was still in part glaciated. 

The large Maglemose dog has been compared with C,/. inastra»zm>i by DcgerboL 
It was found in the Lundby and Svaerdborg bogs of Denmark and apparently in 
Oban, Scotland, also. This type of dog exhibits many characters of the wolf which 
some authors regard as evidence of direct descent, whilst others consider them as the 
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result of the crossing of a dingo-like dog with a wolf. Rul from the same period (he 
Mu He mp site, and Svaerdborg itself, have yielded small dogs, which appear to be 
akin tu the turbary dog (C.f. palusfris) of (he Swiss lake-dwellings. 1 

In the following period, the Ertcbollc or Kitchen Midden phase, partly equiva¬ 
lent to the Csitopignian of French writers, the same two breeds of dog arc known. 
Brinkmann (1924) referred the larger ones to the ituatrangewi type, whilst the 
smaller ones with a basal length ofless than 150 mm. are assigned to C.f, paiustris, 
more especially to a form of the latter, iadogensis. described by Anutschin 1882) 
from the ‘Early Neolithic' deposits of Lake Ladoga. A large type C.f. inostranzewi 
comes from the same locality and also from Bologoyc Xowgorod). What is here 
called ‘Early Neolithic’ is in all probability the Ertchollc period, through which, 
therefore, the two types of dog would have persisted. 

To the same Eriebolte or Kitchen Midden period may belong C.f. poutiattni, a 
dog described by Sluder 1901} from Vysokye near Moscow, There had been some 
doubt about its age, though it is certainly not Moustcrian, as had at one time been 
assumed. Gandert {1930) considers a Neolithic Age passible. This dog was excep¬ 
tionally well preserved. The basal length of the skull is 169 mm. and according to 
Antonius the dog resembles the Australian dingo to a high degree. 

Antoni us regarded C.f. poatiatm as the earliest-known domesticated dog and 
related to the dingo. The dogs of the wustrax&Bei type were Tor him original pout ia tint 
strains which had been crossed or had interbred with wolves. Now that inostnmgewi 
dogs are known to be older than the poutiattni forms, it is not necessary to assume 
interbreeding with wolves, as it would be simple to attribute the wolf-like features 
of the large Maglemose dogs to their direct descent from wolves. Moreover, Gandert 
regards poutiotim as an unsatisfactory subject for phylogenetic speculation. Yet, 
since Degerbol has stressed that the Magic most* dogs must be regarded as imported 
domesticated animals, it is still possible that Antoni us is right, The dingo problem 
will have to be discussed later. 

Dogs of the Aieolithit and Metal Ages 

hi the European Neolithic proper, somewhere about 3500-2000 h.c., the small 
turbary dog is almost the only one found in the Swiss lake-dw-ellings. Similarly, 
dogs of the palmtm type, though often of somewhat larger size than the Swiss variety, 
have been found in Neolithic sites in southern Britain, such as Windmill Hill {a 
well-preserved skeleton; Fig. ,j ; j 1J, Whitehawk Hill and Trundle. 

Kuhn : Hescheler and Kuhn, 1949) is right in stressing iliat, in view of the large 
number of finds made, this cannot be due to an accident of the palaeontological 
record. For some reason or other the lake-dwellers did not w ant large dogs, perhaps 
because a small house-dog was more convenient in the restricted space of the pik- 

1 Another occur* at the Mi^rmoc cite of Star (la it in Yorkshire, r, 7538 »,e,, true LVijrrl>4l, 
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dwellings. On the contrary, very small dogs (basal length of the skull 125 mm. or 
less), the so-called CJ. j spalled, have been recovered from the lake-dwellings of RipaC 
in Bosnia, Terra mare in Italy, Sipplmgen in Baden, at Egolzwil 2 in Switzerland, 
and in Austria. 

Evidence for the presence of dogs Larger than the turbary dog, however, is not 
missing either. Both at St Aubin on Lake Bienne and Sipplingen on Lake Constance, 
a few large dogs have been recorded, from the former locality by Revefdin (19^7), 
from the latter by Vogel (1932). In the late Neolithic, therefore, large dogs existed, 



Flo. 4 ; 11. Skeleton of a Nrolithir do# from Windmill Hill, Wiltshire, 
£7,/ paluslm gTnup 


1 hough in very small numbers. Outside the lake -due I lings, they have been found at 
Sdwvabsburg in Rhenish Hesse and other localities in the Rhine Valley. Sehoctcn- 
sack, who described them, emphasized the scarcity of dog remains in Neolithic sites 
of the Rhine Valley. This scarcity may be connected with the mainly agricultural 
preoccupation of the Neolithic tribes concerned. 

In the Bronze Age a moderately large dog is frequently found which* in many 
respects, is like some of the primitive breeds of sheepdogs 1 still to be found in parts of 
Europe. The modern collies, Alsatians and others with their elongated skulls 
are products of very recent systematic breeding. The basal length of the skull of the 
Bronze Age dog varied from 171-mm. It has been called C m f. nmiris-optimat by 

1 Hilzheirocr fimkn a rateful duiinttion sheepdogs which tak? herd* to and from the pasture, 

anil shepherdi' (to^i 1 which fcrtp guard again*! ppbbcn r bath human and animat. H«r p the ihecpdnf; proper 
is under discussion. 




Fig. 4:1a, Limestone staint of 
tightenih-dyrtajuy dog from Egypt, 
111 die Louvre: Museum, resembling 
in «vtmJ respects the modem 
Alutko 


Jr nicies (i«72). But whilst such a kind of dog has indeed been found in a very lare* 
number of Bronze Age sites, the type specimen Fig. 4 : 8j on whicli Jcitteles basec 
his description, and which he believed came from the Bronze Age or Obmouc ir 
Moravia, is likely to be as recent as the Middle Ages. In view of the palaeontologies 
matena now available, this means that the sheepdog group can be traced bad 
to the Bronze Age. It is not easy to separate it on ostcological grounds from the 
modern panah dog. The pariah dog fFig. 4 : 13) being much like a dingo (Fig 
4 : 14J. An ton 1 us was inclined to derive the nuttm-opUmae dog from Cf. fioatiatim. Its 
frequent occurrence in Bronze Age sites may be connected with the increasing im¬ 
portance of sheep-breeding in the economy of Bronze Age Europe. 

Thus the forerunners or the modern sheepdogs can so far be traced back to the 
l ronze Age only. Fresh evidence might extend their lineage into early prehistoric 
periods. W hether or not recognizable breeds of sheepdogs existed, however, it is 

l J g . y pr ? b ^ r ,hat d °8 s helped man in controlling sheep from the earliest stages 
01 domestication onwards (p, 61), * 

t^%. B T C ARC brccd * Cj: i,,U,mfdius > a do 8 with a basal skull length of 
164 mm The type specimen (Fig. 4 : 9 ) came from the Bronze Age of lajwcr 
Austria, but Studer recorded finds from the late Neolithic or Switzerland, which 
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^ ,r: ; 4 1 *3- Youilg dog ofprc-agTituliuni) GhenchiJ tribe an example of 
pan ah do^s of India which dmejy rrMTmble dingoes in many rwpecta. Thb 
specimen has a curly tad—a draitstifation Mature much fancied by andrnt 
Egyptians Photo FEZ. 



Fto. 4 : 14. Aiiarmlinn wild dog or dintfrj. For skull j« Fig* 4 * ro (b> 
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appear 10 link this breed with Cf. poutiatini. Ii has since been found at Bnixin Bohemia, 
In a / unimktramik. {Neolithic; context. It may have survived into the last centuries 
b.c. Hilzhcimer and Antonins agree that the modern descendants of Cf itOemtSia 
are to be found among the hounds as used for hunting. Apart from these dogs of the 
matrii-optimae and inUrmediut groups, other breeds occurred in the Bronze Age which 
were related to C.f. paiustris, the turbary dog, both on the Continent and in Britain 
(Easton Down), Again, some like those from Zurich-Utoquai arc larger than the 
Neolithic paiustris forms from the lakt;-dwcllings. Cf. paiustris, thus, appears to 
become increasingly variable. 

As regards the Iron Age, little need be said. Amschlcr found a very large dog of 
wolf-size in the Hallstali site or Bludenz, on the Austrian shore of Lake Constance, 
w hich he believed to have been used for the control of herds of cattle and sheep. 
Smaller breeds of dog are also known from Hallstali sites. Remains of dogs from the 
La True period are attributed to the tmtm-optimae, intermedins and paiustris races, 
but in this late period the distinctions became increasingly arbitrary, being almost 
entirely based on size. By this time so many races of dog must have been in existence 
that no author has yet succeeded in sorting them out with certainty on astrological 
characters. 

According to van Giflen {c 929), the dogs of the late Iron Age of Holland display 
a variety of breeds. Large dogs resembling bulldogs and hounds appear to have been 
most commonly kept, but greyhound-like forms {resembling C.f. Itimri and betraying 
admixture of wolf-blood) were present also. Van Giffen compared statistically his 
Dutch material, which came from occupation mounds called ‘Terpen 1 , with earlier 
prehistoric and also with modern dogs. The gradual increase in the diversity of 



Fig, 4 r 15. Iron Agr dog round buried under the east entrance of Maiden 

Quilt, DltracL 
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breeds from the Mesolithic and Neolithic through the Bronze Age and the Iron Age 
to modem times is very apparent in his results* 

The dogs from British Iron Age sites exhibit equally wide diversities. One of the 
most interesting comes from the eastern entrance to Maiden Castle. D. M. S. Watson 
C 1 943 ) compared it with the Chow and regards it as an tins penalized dog derived 
from the palustm group (Fig. 4 ; 15k 

H 'h<it hmis are the early dogs 0/ Europe? 

Briefly, then, there were four major types of dog in early Europe* Of these: 

C/> inostranzewi has been regarded as a w olf-like polar or Eskimo dog, and it has 
even been suggested that this hr ted was used to draw sledges; 

Cf matris-optimiu is believed to have been a primitive sheepdog; 

CJ* intermedins appears to be the ancestor of various breeds of hounds; w hilst 
C./, palustris was a small house-dog from which [he later Pomeranians, terriers 
and so forth want Id be derived. 

Prehistoric: and farlj-hhiom dogs from Asia md Africa 

Turning now to the Mediterranean countries, it is noteworthy that a Mesolithic dog 
from Pales tine has been described by Mias Bate. It was found in the Nat u ft an layers 
of Mugharct-elAVad, one of the Mount Carmel caves excavated by D. A* E. Garrod. 
The hdsi.il length of its skull is 205 mm* a which makes it a very large dog. Miss Bate 
states that she found no skulls of recent dogs which can be said to resemble it at all 
closely. She compared it w ith Cf rrtatru-optimae in spile of the very great difference 
in geological age, but does not stress the resemblance as proof of close phylogenetic 
relationship. On the contrary, she was .surprised to find in the Natufian dog charac¬ 
ters of the Egyptian jackal, C. lupaster> and points out that Hilzheimer held the view 
that certain jackals have been domesticated. The re-investigation of this specimen 
by Glutton-Brock 11962a) has, however, shown that the jackal features are, to say 
the least, very doubtful and due to faulty reconstruction of the skull from its frag¬ 
ments It is in all essential features identical with the Arabian wolf Moreover, its 
relatively broad muzzle does suggest incipient domestication* It shares Lhis feature 
with the Na Urban dog from Kebarah and it thus appears probable that the Arabian 
wolf had been taken into domestication by the ninth millennium d.c. i corresponding 
radiocarbon date at Jericho, 10,800 B.P. ± 180; GL. 70). 

The earliest *dog T that has ever been claimed is from the Belt Gave in Persia 
{Goon, 1951}, radiocarbon dated at 11,4®° years B-R r.9500 b.c. It has, however, 
not yet been studied in detail* 

Both the pre-pottery' Neolithic and the pottery Neolithic of Jericho have yielded 
the remains of domesticated dogs (Zcuncr, 1958a). Apart from the published finds 
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more are awaiting description. It is certain already that there was considerable 
variation in ske which suggests the presence of several breeds. One Was of fox-terrier 
size, another of that of the pariah dog. This earliest ev idence for differentiation 
comes from pre-pottery Neolithic B (about 6710 b.c. =8670 B.P. + 150; GL. 411, 1 
About.Jarmo in Iraq, another important site with pre-pottery Neolithic, Reed 
(1959) says that he has not yet been able to convince himself'that dog bones arc 
present, though figurines which can only be intended to represent dogs arc there. 
Revised dates for this site obtained from Dr Braid wood's samples at the Geo- 
chronological Laboratory in London are 4970 b.c, '6930 B,P. 1- 120; GL. 48) and 



F10. 4 ; 16. Man with two dugs from Tomb of Mtrtniki 
litbeth dynafiy). Now exceptionally small curled tails. 
After Reeblnsky 


4790 B.c. (6750 B.P, ± 120; GL. 50). By this time, domesticated dogs were well 
established in northern Europe, as hits been related earlier (p, 87). 

Other domesticated dogs, such as C.f. talifrom, were described by Pomel from 
prehistoric sites in Algeria [period not known precisely). 

Many domesticated dogs are known from Egypt where at least three breeds can 
be distinguished in predynastie times. It is noteworthy that on the white-painted 
pottery of the Amratian phase (fifth millennium b.c,) indubitable greyhounds are 
depicted beside dogs of other, unidentifiable, breeds. (Fig. 4 : 16). The bones, how¬ 
ever, have with few exceptions not been studied in detail yet. On the other hand, 
innumerable pictorial representations show that, apart from types resembling 


1 A Cl 3 ehrek, kindly iiiadr by I>r Vngel, Heidelberg, hai shown that there ii no evident for untnoic 

sssas ^^ijaaasas^ »■ -—-—--s 
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Pomeranians, hounds (Fig, 4; 17), masuffs and greyhound^ mongrels existed in 
numbers in Old Kingdom times (Fig* 4 : r8)* In the so-called grave of Meocs at 
Naqada, a hound is shown which Hifeheimer believed to be aarignabfa to the 
inttrmedius group. The most striking early Egyptian dog T however, is a greyhound 
with erect cars s which had occurred already in predynastic times (prior to 3000 b.g*) 



Fig. 4:17. Ivory icy huund with movable jaw* law eighteenth dynasty, r + 1375 b.c + 
f. 7 inches long. Metropolitan Museum of New York* No* 40.2.1 



Fig. 4; iB. Egyptian mongrel bitch! Bens Has&an, 
twelfth dynasty, igoo wk After Carter ft al (1900) 


and which appears to have teen regarded as particularly pun- bred if it could boast 
a tail curled up in a spiral over its hind quarters. 

These dogs very closely resemble certain greyhounds of eastern Spain Fig. 4 : so). 
In Spain, including the Balearic Isles, and north-west Africa, and even the Canary' 
Islands (Fig* 4 ; 21 ), such dogs are frequently seen, those with drooping ears being 
almost identical with a predynasttc dog from Hiemconpolis (Fig. 4 : 19) as well as 
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Rekli mere’s dogs, whilst those with erect cars remind one of the ‘thoroughbred’ 
Epptian greyhound (Figs. 4 : 32 , 4 : 23), though their tails arc not clearly twisted. 
Tlie spiral tail, however, is occasionally found in modem breeds, as in the Bascnji 

of central Africa, and in the elkhound. Whippets also tend to have semi-curled 
tails. 




Fie. 4 : 19. The greyhound djcst cndani 
wiili drooping can and hanging tail 
(broken o(T). Another Egyptian breed with 
shorter snout. Both types of Egyptian 
greyhound survive* especially in the 
wwicfn MediieiTai]can T in ]arge numbers 
Frqm Hieraeonpohs, prc-dynasiic. 

Fig. 4; 20. Similar greyhound {a bitch, 
hiding her (ail), with drooping ran, from 
Spain 


. ot all greyhounds, however, had the curled tail. In the grave of Rekhmere 
^eighteenth dymasty), for instance, a high-legged dog with drooping cars and a long- 
tatre t unrolled tail is shown. It may be compared almost with Irish setters, but this 
is probably a superficial resemblance. 

Ihcrr are many transitions in existence which link the greyhounds with the 
paria c oga of the East, from which both Studer and Antonius are inclined to derive 






FlO+ 4 ; a IH Cro» nf (wo kinds uf Egyptian greyhound, from Fuerteventura, 
Canary Istands. -\n|r slender llrAtL Three do*;-., having become popular ixi 
antiquity in the western Mediterranean* were introduced by the Spanish 
into alt iheir dependent territories They reached Peru wry Kirly and have 
mistakenly been believed to be indigenous there. Photo O. G. S. Crawford 



Ftn r 4 : ja, F-gyptian greyhound with slender head, upright 
cans arid curled tail T from Ifcni HUttn, twelfth dynasty p 
f. i Qrx* b.c. After Carter ft 0/ [1900} 



Fig. 4 : *3, Coin show ing 
Egyptian-type greyhound. 
From Segrsta, Sicily* diameter 
a‘3 cm. After Head (1959] 





Fiu. 4: U4. Quota Elizabeth I as Diana with, a grey- 
luaifttl. F&piing by Comeliu* Vnwtn in i iatiidd House, 
Hertfordshire, Reproduced by kind pemiiision , ,1 ihe 
Marques* rtf Salisbury 


[him, I he existence of such intermediate Jorms at the present day may well be due 
to mongrel breeding, Ostcologically no suggestion regarding the origin of the grev- 
hounri can as yet be substantiated. The greyhound is remarkable because it hunts 
with the eyes miller than the nose. A greyhound-!ike dog, C.f. Itincri, was til-scribed 

■ Sllu<lcr ‘™ m the laic-dwellings orBodman on Lake Constance. Antemius regarded 
it as a greyhound crossed with the descendants of wolves, 

Apart from the Egyptian dogs already mentioned, there occurs a smootls- 
Uitn t, somewhat shorl-muzaled dog (Fig, 4 : 26) with erect cars, which Durrs t 
Iigan i d as a relative of the Anau dog to be mentioned presently. Mummified 
S U S w-ere xdentdu-d by Jeitteks as C.f mtm-optimae, the prehistoric sheepdog, 
us rec , therefore, appears to have been present in Egypt, although the dogs of 

*T n J SJ ? tian stle P llerd S a « shown mostly as greyhounds. It is important to 
mm- t at 1 ie sheepdog group, which is closely related to the pariahs, existed in 
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FlOr 4 : 2$, Terracotta tablet 
from Babylon. now in the Brhish 
Mutieum, representing a very 
Heavy mrtstiJi or bloodhound. 
Such animal* urn? bred in 
ancient Mesopotamia and used 
in war*, They were believed to 
have originated in India, Accor¬ 
ding to Herodotus the revenue* 
from fhnr cities were used to 
support ihe tings 1 dogs. After 
Layard 



Tig, 4 : 26. Sculpture nf anrienl Egyptian ting with 
erect ears and Heavy forelegs. Considered as related i® 
1 he dug of Neolithic Arwu in Turkestan, Perhaps used 
in hunting and related to oyr hounds. Roman period* 
sculptured in basalt, Louvre Hmhwi 
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In ancient Mesopotamia 1 a large and powerful mastiff and a greyhound were 
in use and are frequently shown on monuments (Fig, 4 : 25). In addition, a large 
dog with drooping ears is shown on the cylinder seal of Bel-Bin Duerst, 1908, pp. 
35*t 354 ) actin g 35 a shepherd's dog. It is too large and heavy to be regarded as a 
member of the matris-optimae group. These dogs may indeed have been shepherds’ 
dogs rather than sheepdogs in Hilzhd(tier’s sense. This author altogether derives the 
shepherd’s dogs from the mastiffs, 

Fast but not least, the dogs from the famous sites of Ana u in Turkestan and of the 
Indus Valley civilization must be mentioned. The former belongs to the second 
cultural period of that locality, the ‘copper culture, 7 and was recovered from the 
layers between + 28 and + 36 feet. Duerst studied it with great care, taking 
numerous measurements and comparing them with those of other dogs. Studcr also 
saw the specimen* The basal length of the skull was 164 mm.; ii was therefore of tin- 
size of a dingo, Sluder was struck by the resemblance of its skull to the pariah dog 
and the dingo. Duerst emphasized its close relationship to the primitive sheepdog, 
summing up his conclusions as follows: The domesticated dog of Anau belongs to 
the subspecies of Cams familiars matris-optimae in a form which stands craniologically 
very near to the dingo and to Coni', pool iat ini Sluder, but which is distinguished bv a 
rather broad muzzle. 7 

I he dog irom the Indus Valley civilization at Mohenjo-Dam was described bv 
Sewell (Sewell and Guha. 193H as a type very closely resembling the Anau dog. 
He, too, stresses tile difficulty of separating these dogs from the dingo-pariah group. 
The Mohenjo-Daro dog thus suggests that dogs very like the modern pariahs 
existed in north-west India in the third millennium b t c* 

Similar dogs were described by Prasbad 1936) from Harappa. Their relation¬ 
ship with the pariah-dingo group is indicated by Prashad’s comparison with C. 
iMggtntruis KohI brugge, which is said to be found in Pleistocene deposits in oriental 
countries. Hie name, however, is that of the Javanese pariahs. Their skulls suggest 
affinity with the Indian wolf, CJ. padipts, which is the most dog-like ofthe true wolves. 

I he domestication characters of the Harappa dogs lie in the direction of greyhounds, 
though slender-legged dogs may well have arisen independently in more than one place. 

if HT? ? rcprcsrrm ' d b > a steatite figure from Mohenjo-Daro (Marshall, 
pi. XCA 1,1.17 ),so that the Indus Valley civilization had a dingo-pariah, a greyhound 
and a hound, the last two probably derived from the first. The importance of what is 
here called the dingo-pariah group is thus becoming more and more obvious. 

This result illustrates that the differences between the breeds mentioned are 
comparatively sinali. That C.f. pautmtim is virtually a dingo has been emphasized 
by Sluder, Lind the Anau dog, although comparable with the matris-optimae group, 
is in reality still very close to the former. 

1 vma Buren t*9$G) ft* an cnumeratj&vi of'finds. 
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Dingo and pariah 

ft seems that the dingoes of Australia Fig. 4 : 14) and the pariah dogs of southern 
and western Asia (Fig. 4 : 13; have indeed preserved numerous primitive characters. 
Both are medium-sized dogs T smaller than the wolf but larger than the Jackal. The 
coat is variable, but mostly reddish, fawn or yellowish, diffused with grey or brown, 
or wolf-coloured, and the hair is short or moderately long (changing seasonally). 
The ears are upright h The tail is often carried as in domesticated dogs, namely raised* 
though from memory I believe it is correct to say that it is more often carried wolf* 
fashion, hanging and protecting the tender parts of the hind quarters, than is * In¬ 
case in modern European breeds. 

Most palaeontologists have recognized the close relationship between pariah 
dogs and the dingo. I was particularly struck by this resemblance when I saw die 
pariah dogs in remoter parts of northern Gujarat in north-west India. These dugs art- 
in almost every respect like dingoes: fa w r n-coloured, sleek-haired and of medium size 
and with upright cars. They breed remarkably true 10 type, for there are very few 
specimens w hich deviate, and this is usually in coloration only. Pariah dogs are found 
from the Balkan peninsula. Asia Minor and North Africa to India,Java (if the extinct 
Tcngger dog belongs here) and Japan, though in many districts they vary owing to 
the admixture of numerous other breeds. 

It is not difficult to understand how early man might have taken such dogs to 
Australia, where they established themselves rapidly "pariah -fashion, in part even 
becoming independent of man, since the Australian environment oJfcrcd them plenty 
of food in the numerous species of marsupials unadapted to the presence of a true 
carn ivore. This introduction of the dingo into Australia is not very recent. Howcbm 
says that neither its living presence nor its remains are known to occur m cither 
Kangaroo Island or Tasmania. It is moderately certain, thcrelbrr T that its advent was 
subsequent to the separation of these islands From the mainland, and, by inference, 
later than the occupation of the island of Tasmania by its aboriginal population. 
The bones cif the dingo arr found associated with those ol some extinct marsupials, 
bus this need not imply a very great antiquity, as some such extinctions have occurred 
at no great distance of time* and these animals were probably the contemporaries of 
the existing aborigines. Wood Jones inclined to the belief that aborigines 

brought their dogs with them when they arrived in the country'. For geological 
reasons this advent is likely to be at least as remote as the last phase of the Last 
Glaciation, w hen (he sea-level was low. so that the dingo has a fair chance of being 
older than the Mesolithic dogs of Europe and Asia. 

The fact that the dingo and pariah dogs are relatively constant in their characters, 
til spite of innumerable opportunities of interbreeding w ith both w ild and domesti¬ 
cated relations, coupled with the fact that their morphological characters are very 
like those one would expect to find in the ancestors of the domesticated dogs, has 
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induct’d several authorities to regard them as the ancestors of all domesticated races. 
This view was held above all by Studcr, the great Swiss monographer of the dogs of 
the lake-dwellings, and it is followed also by the Austrian school of Antonins. 

Prthis tone dogs of America 

The domesticated dog is known from prehistoric America also, Nehring (1884) 
described three types from mummified skeletons prepared by the Incas of Peru. 
One was somewhat like a sheepdog, the second a ‘dachshund’ and the third a 
‘bulldog’. Later on, Noack ''1916b; described a fourth which resembled closely the 
larger varieties of the lairopcan C. f. palustris^ and Antonius regards it as possible 
that the ‘roe-hound’ of South America, which appears to have been in the possession 
of the natives when the first travellers visited that subcontinent, is an indigenous 
breed. Disregarding the dachshund, bulldog anti greyhound races as the products 
of special breeding, one is once more ted back to forms resembling Cf. palmtns and 
C.f matris-optmae, and these would have been brought from Asia bv early immigrants. 
Leek 1961 is convinced that the great variety of breeds in South America is the 
result of local differentiation and (hat it could well lx- derived from pariah-like 
ancestors. 

Nehring thought of an independent centre of domestication in America, the 
presumed ancestor being the small Mexican wolf. But Antonius regarded it as more 
likely that the domesticated dog was brought either by the original immigrants from 
.Asia, or at a later date by one of the waves of arctic tribes like the Eskimoes who 
invaded America. This view is supported by Lock, who notices resemblances 
between certain Eskimo dogs and pariahs. Hybridization with coyote or fox is 
excluded as a possibility by experiments which proved negative, and other wild 
South American Canids Hahcnorth, 1958 art even less likely. The Mexican wolf, 
however, cannot be excluded as it belongs to the species-group of Conti lupus. 

Characters of domestication 

Primitive domesticated dogs resemble their wild relations to such an extent that it 
is necessary to enumerate some of the characters which enable investigators to 
distinguish them. This is particularly important in regard to the dingo. 

In doing so, it goes without saying that deformities, like short- legged ness as in 
the dachshund, the Beni Hassart dog (Fig, 4 : 181 and the Inca dog, are reliable 
proof of domestication. They are apt to occur independently in different localities 

and similarity due to the presence of such characters need not imply close relation¬ 
ship. 

Comparing a sheepdog, or a pariah, with a wolr, one notices that the dog’s 
Jack is straightcr and shorter than that of ihc wolf, and that the cross-section of its 
e lest is barrel-like, not keeled. This feature results in an outward -turned elbow, a 
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conspicuous feature ofliighly domesticated dogs. It, in turn, influences the gait, for 
dir dog puis the bindfooi beside the Forefoot, whilst the wolf places ie into the 
print Of the forefoot. 

The dog, especially the male, further carries his tail preferably in the erect 
position* showing his anus. A wolf never does so H This is perhaps more than a habit 
and caused by a change in the shape of the tail vertebrae. The spiral roll-tails of 



Fig. 4 ; 27. The Buenji dog fpf the Congo. A dog of ihe 
natives which has preserved, several Iniitirc* characterise 
Tic of ancient Egyptian de>gs, notably the Urge upright 
ears and curly tail. Jt docs not batk. Specimen bred by 
Veronica TudorAVi! Liams and ilhiu rated in the Journal 
fij iht Sotutj far fhr Frolrriiori of ifir Fauna of th? 

Empire vol. 54 ( 1946 ) 

some breeds both ancient like the Egyptian greyhound) and living like the Aascnji, 
an African breed* Fig + 4: 27) suggest this. 

Variations in hair length and colour also are due in part to domestication. The 
smooth hair, which is present in so many domesticated forms, may however be an 
original character of the ancestor of the dog. Hair characters are altogether unreliable 
except that single-coloured coats are rare in nature* and piebald ness is almost non¬ 
existent in wild animals. 1 Another proof of domestication is the [op-ear* which is 

5 An exception is the Dot; of South atttl East Africa. It k incidentally, a member of the 

hyaena family, and ewe a dog. 
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pr^t'iu only in the pups of the wild species. The retention of juvenile characters by 
the adults, a phenomenon called neoteny, is extremely common in domesticated 
animals. 

JAnally, the shape of the head affords criteria to be mentioned presently in 
t uELnr < t ion with the skull. They concern the position of the eyes, which are somewhat 
more lateral and slit-Hke in the wild dogs, especially wolves, giving them what one 
might call a slightly mischievous expression. In the domesticated breeds the eyes are 
* round’ and directed a little more forward. This is clearly noticed when a dog looks 
at a person while begging for food. The difference is evidently in the proportions of 
the skull, and in all probability it has played a part in modifying the habits of some 
breeds which appear to be using their eyes rather than their noses. Nevertheless, the 
cause of this difference is lur from clear. Whilst Studer and other early investigators 
believed that the frontal bones have expanded by a greater development of the sinus, 
modem workers like Da hr (1942) and Hnuck (1950) favour the idea that it is due 
to the position of the postorbital processes, in other words to shape and position of 
the eye-sockets. 


Changes m the skeleton arc indeed many. Wolfgramm (1894), for Instance, 
found that a reduction in size occurs in the first generation of wolves bred in cap¬ 
tivity; and it is a rule which applies 10 all thoroughly domesticated species in the 
early stages that they are smaller than their wild ancestors. Examples arc provided 
by numerous remains of sheep, cattle, pigs and dogs from Neolithic sites. 

Extreme short-legged ness and, more rarely, long-Jeggedncss, find their expression 
m the leg bones and may in some cases be taken as evidence of domestication. 

1he most important changes, however, occur in the skull, for the measuremen t of 
winch the Swiss palaeontologist Studer elaborated a complicated system. In Cants, 
as in other domesticated genera, domestication tends to shorten the facial part of 
die skull. Conspicuous examples are the bulldog and the pig. But this tendency is 
by no means Universal, anti lengthening of the face is observed also. The shortening 
of the face occurred, according to Wolfgramm, in the first generation of captive 
wolws, but Antonins found, also in the first generation, a wolf with an elongated 
greyhound-like snout. Whilst, therefore, shortening and broadening of the face is 
more usual than the opposite in domestication, increased variability of skull propor- 
tions is the essential feature. r 1 


l he most significant change is besi descried as a raising of the anterior part or 
the cranium (the brain case) above the bridge of the nose. It is accompanied bv an 
T thp . rrom:! | sinuses and a broadening across the cheekbones* Moreover, 

t re acia portion, including the upper jaw, JS inserted lower at the bridge of the nose, 
t u- up o the nose being proportionately raised. These modifications show clearly 
when the sku Is arc placed on a tabic (Figs. 4^04:5 «nd 4:7*04; 9, A wolfs 
skull then rests on the auditory bullae and the canines, whilst that of a well-domes- 
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tkatcd dog rests on the bullae and the camassials, the row or the teeth rising from 
the table. Moreover„ Noack maintains that the auditory bullae become smaller and 
irregularly shaped under the influence of domestication. Furthermore, experimental 
work by Herre and Stephan (1955) has show n that the size of the brain is reduced 
in captivity. The effect of this important change on the cranium remains to be 
studied. 

In the primitive breeds of dogs, however, these differences from the wolf are by 
no means constant, and sometimes thr only character that indicates domestication is 
the smaller 51/c of the preserved portions of skull and of the teeth, compared with the 
wolf. 

The teeth of dogs arc on the whole smaller, especially the canines and the 
camassiah. In the upper jaw of a northern wolf the carnassial is usually longer than 
the two molars which follow it taken together, whilst in die dog it is shorter* This 
change Illustrates a change in feeding habits: the dog is more omnivorous and uses 
his molars more than the wolf does, whilst the wolf lives mainly on flesh and hence 
needs an efficient caraassiah Correspondingly, the muscular ridges on the skull are 
less strongly developed in the dog, and the lower jaw is narrower. 

On the whole* the length of the upper carnassial is a good character of the 
domesticated dog. But Hauck and Da hr stress that the wolf 1 $ the most carnivorous 
of the genus Cams* and the descendant of less carnivorous ancestors whose teeth 
should have been more like those of t he domesticated dog. They do not believe in a 
return to a more ‘primitive' type of dentition and therefore hold that the domestica¬ 
ted dog is not descended from the wolf 1 This argument is interesting but not con¬ 
clusive, since similar changes have occurred in the domestication of the cat. In fact* 
there is a fair measure of plasticity in the skeleton of the head of a young mammal, 
which in nature is reduced by the young all leading the same kind of life. I was able 
to demonstrate this for rhinoceroses ;Zeuncr, 1934), and there is no reason to sus¬ 
pect that dogs should behave differently: Life in the domesticated state could, there¬ 
fore, have influenced the relative growth rates of the camassiab and the molars. 

The origin of thi domesticated dog 

The characters indicating domestication are distinct only in the highly bred forms, 
whilst the primitive races resemble the wild forms to such an extent that a sharp 
line can hardly be drawn. The dingoes and pariahs among the living forms, and Cjl 
pan tint ini and C r j\ among the fossil, are hardly distinguishable from the 

wild dogs* What then is the ancestral species? 

At first sight, this question appears to be easy to answer: it is the wolf. Not only 
are the characters of the earliest European dogs of the in&strmzwi group very dose 

1 Recent mvatigatiacu by Dr J. Quiton-Brock &hnw that the fml mi wolf has small E^Lmaj*iak h like 
the 
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Ui wolves, bui many sheepdogs have preserved w oil-1 ike characters. Moreover, 
Miller (1913), when studying the osteology of the mammals of western Europe, 
noticed that, all the dogs skulls which he had seen, including pug, fox-terrier, blood¬ 
hound, mastiff,ancient Egyptian, ancient Peruvian, Greenland and Alaskan Eskimo, 
and Amrrican Indian, all have teeth strictly of die wolf-type, 'never showing any 
approach to the jackal'. 

There are, however, some difficulties involved in accepting the wolf as the ances¬ 
tor without qualification. It is a fact that all primitive breeds ofdcgs tend to be of a 
size intermediate between wolf and jackal. Breeders have noticed that this particular 
size is the easiest to produce. The pariahs and the dingoes arc in the same category, 
and so are the Mesolithic dogs. It seems, then, that the original dog was smaller 
than the Pataearctic wolf. One might explain this simply as size-reduction owing to 
domestication. The majority of workers have, however, accepted it as an indication 
of the size of the wild ancestor and looked for the latter among the small southern 
wolves, especially as some of these approach the fawn colour which is so characteris¬ 
tic of pariahs and dingoes. 

I he Indian wolf (C. lupuspaltipes) has more than once been quoted as a suitable 
candidate. According to some, it does not even howl, but barks occasionally like a 
dog. In body size and in certain proportions of the skull it is intermediate between 
wolves and jackals. Ducrsi pointed out that a small wolf like the Indian race 
occurred in the f'ulture-level J of Anau, i.e. below the Anau dog. But measure¬ 
ments show that the .skull of the Indian wolf is so much more slender than that of the 
Anau dog, that, instead of an imperceptible passage, a large and conspicuous change 
would have to lie assumed at the beginning of domestication. Duerst, therefore, 
prefers to think that the Anau dog was imported by the first breeders of cattle and 
camel who came 10 the area. 

t roin time to time, other fossil dogs have been described as related to C.l. paffipes. 
Nehring even described a fossil Indian wolf from the Heppcnloch Cave in south 
Germany, though on fragments of lower jaws—material too scanty to be reliable. It 
occurred in association w ith the remains of the dhole Qian afptnus, a w ild dog not 
belonging to the genus C'anfr, which still occurs in India and central Asia but 
reached Europe only once, namely during the Last Interglacial), and with a monkey 
indistinguishable from the Gibraltar macaque. 

Noack (1916a) thought he had found a domesticated Indian wolf in the supposedly 
Neolithic filling ol the Popenburgklippc near Hildcshcim. These skulls, as well as 
one from the Stcinau Cave in Hesse, arc not, however, regarded as evidence for 
descent from C. pallifies by Hauck. 

If the Indian wolfis the ancestor of some breeds of domesticated dug, one would 
expect the dingo to be closely related to it. On this point it would be worth while to 
carry out some detailed research. 
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Stuck r found that Hie Japanese wolf Is very close to the primitive domesticated 
dog, but did not accept it as ancestor for geographical reasons. Neolithic dogs from 
japan were described by Base be 1924:* who considers them as resembling the 
European palustris and intermedius groups* l.e. the house-dogs and the hounds. Kono 
. I 934 ! + another Japanese worker, however, has raised the question of relation¬ 
ship with the Japanese wolf CJ. hotfophyfa a, without attempting an osteological 
comparison. 

Antoni us holds that similar small races of wolves, such as the Syrian or the 
Spanish ones, might have supplied the first domesticated dogs, but again no osteo- 
logical studies have yet been made to test this possibility. 

In spile of Miller's statement about the lupine character of the teeth of domestica¬ 
ted d«3gs, some evidence that the jackal has had a hand in the game has to be refuted 
before the derivation of the dug from ihc wolf only can be accepted. That a mummi¬ 
fied Egyptian jackal was described by Hilzhdmer as C\ lupuikr dmiuikm is not 
necessarily proof of actual domestic at ion s for the ancient Egyptians kept many 
animals captive. More recently, Dcgcrbol 1933:, after an exhaustive study or the 
prehistoric dogs of Denmark, has agreed that "with our present knowledge, wc 
cannot entirely reject the possibility that at least some dogs have originated fmm the 
jackal’. The Natufian dog from Mount Carmel, Palestine, was regarded by the 
late Miss Hate as showing relationship to the Egyptian jackal :C r lupuster) in the 
following characters: the skull rises gradually from the muzzle backwards, having a 
low forehead; the interorbital portion is flat; and the shape and size of the upper 
carnassial and the pattern of the upper molars are as in ( 7 * lupasUr. Recent studies 
by Miss Glutton-Brock, however, have compelled her to modify this interpretation 
of the Mount Carmel specimen* It is a relative of the Arabian wolf, and it shows 
slight evidence of domestication (see p. 93)* 

So far* then, there are four alternatives: The domesticated dog h descended 
11 exclusively from the wolf* a) exclusively from the jackal, 3) from both* with a 
dominance of a small race of wolf, or 4) from a wild dingo. Of these, 4) is the best- 
founded theory, (1) the second best, whilst (a) is no longer seriously considered 
probable. 

The fourth alternative relics on the dingo and pariah group with their curiously 
constant characters. Sluder was convinced that these dogs are the descendants of an 
originally wild dog, a Qmis fims 9 a species related to both wolf and jackal but 
originally distinct. It has become more likely that this wild dingo was a geographical 
race very closely related to the Indian wolf. Where it would have occurred in the 
wild state is open to conjecture, though the lands from Syria eastwards to north 
India would be the most probable, Duerst followed Studcr’s views on the whole, and 
so docs Hauck among recent workers. The sense or unity vvhich is so characteristic 
of the dog world has often been quoted in support of this alternative. 
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Altogether, one comes to the conclusion that the arguments in, favour of the 
fourth alternative are weighty, but the difficulty remains of explaining why a form 
so closely related to the wolf should have hern able to maintain itself within tin- 
area inhabited by the Indian wolf. Evidently the last word has not yet been spoken. 

Brads oj dogs 

The breeds of dogs are loo many to be discussed here; but in the past there were few 
outside the great civilizations, nnd they were mainly utilitarian, It is likely that 



Fee. 4: 28. Pckincic- do$ in imperial 
■ddsonnft emrnd, Ch'ien I.uji^ period, 

Chinn, A 4 h 1738-1:793, This and .>imi 3 ar 
Chinese Hhgic* arr probably symbol ir of 
the lion* but actually represent Pekinese 
dogs 

j»lar dogs and Alsatians stem from the C. inostranceui group, and that the terriers 
art' descended from C, paluslris. From C, poutiatini would come both the sheepdogs 
and the hounds {Pig. 4 ; 39). personally I am inclined to regard the sheepdogs as 
a composite group containing some very primitive elements. 

The Egyptians of the eighteenth dynasty had apparently already established the 
dog as a companion of man in every walk of life, That they should have bred dogs 
lor a variety o| utilitarian purposes, and that there should be mongrels in the 
streets, is only to be expected. But dogs were pets also, much as they are today. They 
wore collars lor practical reasons as well as for identification, the name of the 
animal often being inscribed on it. Names such as ‘Ebony’, ‘Grabber’ and ‘Cooking- 



Fig. 4 ^ 2 l&Kir-hun liner srcnc with hnund from l bird century fl<c. of Sicily. Part of 
3 sarcophagus in Syracuse Museum 

pot have come down to m . Fancy breeds appeared retaining juvenile characteristics 
and were valued greatly (Fig. 4 : 30). 

More than this, the personal attachment to the dog as a friend anti comrade is 
frequently attested. Faithful dogs were buried with honours and grave-goods in 



Fig. 4 : 3^ .Small bron/.r 
dog with gold cnltar, tare- 
eightcendi dynasty, r. 1350 
m,c. Pmbahly rcpmeniing 
a tiny tap-dng- The 
TrpnKlltL'tinn is iwicc aaual 

■lizi-; height eif original only 
15 min. Metropolitan 
Museum, New York, 47,38.1 


special tombs by pharaohs of the Old Kingdom. An eighteenth'-dynasty officer 
stationed on the Palestine border wrote home complaining bitterly about the fierce 
street-dogs of the garrison town and relating how a little wolfhound protected him 
from the dangerous packs. 

Conclusion 

To sum up: the evidence so far available suggests that the domesticated dog sprang 
from one of the geographical races of the wolf. The possibility of an originally wild, 
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dingo like form now completely absorbed into the domesticated stock cannot be 
excluded, but such form would have been extremely dose to the Indian wolf. In 
anj case, however, the Mesolithic dogs ul northern Europe already were intro¬ 
duced stock which appears to have been dingo-like (Cf. poutiatini, and which inter¬ 
bred with northern wolves (C.f. inastranzfwi). These large dogs, from which Eskimo 
or other polar-dog breeds are ultimately derived, continue through the Neolithic. 
CJ. poutiatini gave rise to the sheepdogs of the Bronze Age and later [C.f. matrix 
Optimal), and to the hounds ( C.f, intermedins i. 

But as early as in Mesolithic times a small dog, perhaps a house-dog, makes its 
appearance. Jt gives rise to the turhury dog (C.f, pahtstril) of the Neolithic and 
survives in many modern breeds, like terriers, Pomeranians, etc. The following tabic 
summarizes the position on llie basis of pri sent knowledge. 


Alsatians sheepdogs hounds greyhounds terriers 



L ntd the beginning of the Iron Age the number of breeds is small in Europe, but 
with the La Tone period the finds show so much variation that, in view of their 
close relationship, the breeds can no longer be easily disentangled on osteological 
grounds. I hr La Tene oppidum of Manching in Bavaria, which lues yielded lour 
hundred and forty bones of dogs, contained three distinguishable breeds of dog 
lOberdorfer, 1959), namely a hound of the C.f. intermedins group, a small breed of 
the C.f palustns type, and a group of large-size animals which can be classified as 
( f. irtastrmzeu/i or Cf matris-optimae , which appears to include the sheepdogs of the 
township but which is very variable. In addition, two bent long bones have been 
found which raise the possibility of dachshund ty pes being represented, though they 
can be explained as the result of injury or pathological change. Oberdorfer is careful 
to stress that the only real distinction that has been possible in this material is into 
size-groups. Incidentally, some bones have cut-marks which may suggest that does 
were occasionally eaten. 

J lie history ol the dogs as here presented is inevitably tentative. The same materia) 
could undoubtedly hi- made to support other theories. This is not surprising in a 
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group in which the wild lorn is arc so closely related as in the genus Cams, in which 
fertile inicrbreeding oi all species is still possible, and whose members vary both 
geographically and individually. These were, however, precisely the factors that 
enabled man to produce various domesticated types suitable for different economic 
needs, such as shepherding, hunting and house-watching. That the dog was, and 
still is, very occasionally eaten in addition, is known from Sipplingen on Lake 
Constance, the Swiss lake-dwellings, the Hildeshrim sites and elsewhere. Bui the 
case of the dog differs from that of other domesticated animals in so far as that food 
was not man's concern when lie domesticated the species. Indeed, man has associated 
himself with the dog, another mammal, for mutual advantage, and on the whole the 
companionship of man and dog has been respire ted. Most people today would be 
disgusted at the idea of eating dogs, and to the Moslem the species is unclean. That 
this symbiosis led to the ultimate dominance of the human partner is, of course, the 
result of the latter’s superior intelligence. 
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5CIENI LI JC N AMES Rangifer inrandus tamndus L. (Scandinavian vjcll reindeer; 
Scandinavia to north Russia), RJ. ftunicas Lonnberg European forest reindeer; Finland 
Russm ' Slb ™“)- ^‘-ptalyrfyncAus Vrolik (Spitsbergen). H.t. stbnuvs Murray (Siberian and 
"* European tundra mndecr), Rj. p^om Lydekker ■ Vovaya Zcmlya). R.i. rdeatiaar 
Fkrov lor«[ reindeer of Siberia, south to northern Mongolia and Altai Mountains). 
X L arcticus Rich. (North American tundra reindeer). RA. caribou GmeJin (caribou, North 
American Hood la rid reindeer)* 


~^ J!E reindeer was one of the most important species m the economy of Upper 
Palaeolithic man. There is no doubt that Palaeolithic man hunted reindeer 
Aon a large scale, but whether there was any association approaching domesti¬ 
cation is not known. The species survived in enormous numbers in the high latitudes 
ol the northern hemisphere, ant! even today there are many tribes, from the Lapps 
in northern Scandinavia through Siberia to the Lskimoes of North America and 
Greenland, For whom the reindeer is a most important supplier of food and raw 
material (Figs, 5: r - 5 : 3). Over this wide range, however, the species now appears 
except in the New World, as a partly domesticated animal. Domestication lias in 
some areas remained at a primitive level, he. neither reindeer nor men have given 
up their nomadic habits. In others, the reindeer has been fully domesticated, being 
used as a draught animal, for riding and milk production. But it is certain that 
lilts was achieved by adopting at a late date the practices applied to cow and horse. 

I Jiese a U: stages are here Icii om ©r consideration. 

I he reindeer belongs to the group of cervine deer in which the lateral toes are 

AnTrirln” ^ T lmV " ™ ds ° nly art ' P n ^ rved - This greup is mainlv 

can, for all American deer (except the wapiti) belong to it; in the Old World 



Fig, Jj : t. Twn Lappish reindeer which, though ^ I !□ wed 
i« run wild, are in fan cmnml|til by man 


all deer belong to a group in which the reduction has affected die loner parts of the 
lateral toes so Hi at their upper ends have remained, with the exception of the roedeer, 
the elk and the reindeer. This dearly points to an American origin For the three 
last-named species. Indeed, the reindeer is rare in deposits earlier than the Last 
Glaciation, and no Fossil ancestor has been found in Europe* The earliest European 
reindeer are of approximately Antepenultimate Glaciation age. 

For a member of the deer family, the reindeer has many peculiar features. Like 
the elk it carries its head low. Both sexes have antlers* though those of the female 









Fig. 5 ; a. Catching reindeer with lasso during ihr 
annual round-up,, Upland 
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are usually small. The nose is covered with fur, an adaptation to intense cold en¬ 
countered in many Arctic mammals. The toes are broad and splayed. It is well 
adapted to a life on soft and boggy ground. 

Many races of reindeer have been distinguished and some authors even regard 
them as distinct species. What emerges from the various attempts at subdividing the 
reindeer is that there are two main types, the woodland and the tundra deer. The 
former is the larger. Its antlers are branched in a complicated way, the beam being 
comparatively short, stout and flattened. There is nearly always a back tine present 
about half-way between the bez and the terminal branches of the main beam. 

The tundra variety, on the other hand, has long antlers with a rounded and 
slender beam, and the back line is often absent, especially in North American 
races. The brow tine is usually pal mated and broad. It is much larger on one side 
than on the other, usually the left, that of the other antler being sometimes reduced 
to a mere knob. The woodland variety is best represented by the Canadian caribou, 
the tundra race by the Barren Ground deer of arctic North America, Corresponding 
races exist in the Old World. There arc ecological differences, too, for the forest form 
is confined to the woods, where it Fcrds on branches, grasses, water-weeds and lichen 
which grow abundantly on the trees. 

The tundra race is the more gregarious. It spends the summer in the tundra and 
comes to the northern e dge of the forest in winter, where it enters the domain of the 
caribou. It feeds on the carpets of lichen called ‘reindeer moss’ which are often several 
feet thick, as well as many other tundra plants. In winter the males enter deeper into 
the woods than the females, but there is little chance of their meeting the caribou 
which tends to move inland into the mountain forests at that lime of the year. More¬ 
over, the tundra reindeer breed later than the woodland reindeer. 

The interesting question arises as to which of these two groups the Old World 
reindeer can be assigned. Jacobi < 1931 holds that the European group of reindeer 
in the main belong to the tundra race of North America Hi. tarandus arctiais) but 
Scharll, Sandford, Ritchie : 1920) and the author do not share this view. As regards 
the modern race of Europe R . tarandus tarandus) , it extends from the mountains of 
southern Scandinavia into northern Russia, Its antlers are of the subcylindrical and 
elongated type. In this respect they resemble the American R.l. antitus. But it is 
open to question whether the distinction drawn by Jacobi, that the antler of the 
Lapland race is kinked in the beam whereas that oT the American tundra race 1 $ 
regularly curved, is valid. It appears that in the antlers no constant differences can 
be found between these two tundra forms, except that in the European races the 
back tine is normally present whilst it is commonly absent in the North American. 

The fossil reindeer of Europe is found from the Riviera and north Spain to 
Britain, northern Germany and Russia, though not penetrating south of the Alps. 

1 hey are in several respects intermediate between the wuodland and tundra races. 





Fm. ;> : :-s. A great roimd-up of drimeniratrd Lapland rdnclf^r i\>r the purpose of selecting 
animal* For slaughter. On iMa cwrcpjion the young are branded with property marks 


This is evident, for instance, from the Magdalrnian engraving of Kcssicrloeh Fig. 
5 ; 4 in Switzerland and from those of Ltmeuil in the Dordogne, The animal* 
shown are clearly tending towards the woodland type, since the brow tines are 
strongly palmated and the antlers generally heavily pronged. On the other hand, the 
engravings from Fctersfcls Middle Magdalcntart, south Germany arc distinctly of 
the tundra variety, as indicated by the long and slender beam and the absence of 
the back tine, and the same applies to the painting from Font-de-Qfliume. Some of 
the reindeer from die British Isles approach the woodland typo, such as ihr mag¬ 
nificent head from Ashbourne, County Neath, Ireland, preserved in the National 
Museum in Dublin, but others from Ireland usually have the long rounded beams 
of the tundra race. In Ireland this type seems to be the dominant one. In Scotland 
and England, however, the 1 intermediate type appears to be the common form in 
ihe Pleistocene. Antlers from the Thames gravels near Staines, collected by the 
writer, are flattened and provided with a back line, but they appear to have been 
rather less branched than the forest form. 

Plenty of reindeer remains are found in Scotland in Postglacial deposits as well 
as in the Piet if? h forts called 'broehT of Caithness, Sutherland and the Orkneys. 
According to Ri tchie all these are of the intermediate type and bear a close resem¬ 
blance to the modern Scandinavian race. From this evidence it appears that the 
tundra and Forest reindeer cannot be so dearly distinguished in Europe *is is possible 
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Fm. 5 :4, Engraving of male reindeer eta a piece of reindeer antler, 
NLigdalcnian of Ktsslerlodt Caw near SduflTiauscn, Switzerland. Orig¬ 
inal in Rosgartrn Museum, Constance 


in North America. Nevertheless, hardly any system a lie work has been done on the 
characters of the fossil European reindeer, and an investigation of straIigraphically 
dated material might produce interesting results. 

The race which occurs in Spitsbergen is related to the Lapland deer. This is 
natural, since the European tundra type extends through northern Russia into 
western Siberia. East of the River Lena, it appears to be replaced by a variety of 
the American Rj. arclims, if indeed a clear distinction can be drawn at all between 
these two tundra races. 

The Finnish reindeer ■ Rj. foment) belongs to the woodland group. Since wood¬ 
lands exist in that area, this is not surprising from the biological point of view, though 
the race is much less extreme in the structure of its antlers than the caribou. Connec¬ 
ted with the Finnish race appears to be a group of north Russian forest reindeer about 
which little is known. The woodland types, however, extend from here right across 
northern Asia to the New World. Curiously enough, the race occupying Novaya 
Zemlya resembles the caribou. This is the only exception to ihe general rule that 
antler formation varies according to the environ it lent in which the reindeer races 
live. 

from the evidence a Horded by modern reindeer, two conclusions may be drawn 
regarding the Pleistocene reindeer of Europe, namely ' aj that the European reindeer 
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was neither a typical forest nor a plain tundra form, although variations tending 
towards these extremes occur occasionally, and fb) that the north European races, 
he. the intermediate 'Lapland race' and the 'Finnish forest racc p may be regarded 
as the survivors of the fossil European population* This was apparently made up 
mainly of animals that showed no distinct preference for either forest or tundra, and 
of small numbers or specially adapted animals that preferred either the forest or the 
tundra. Altogether it appears that according to environmental conditions the rein¬ 
deer tends to produce ecotypes which cannot be regarded as d life rent species. 

From the biological point of view the reindeer is extremely well adapted to cold 
conditions; there arc virtually no northern limits to its distribution, at least in 
summer. In Postglacial times, but before the arrival of modern agriculture, the 
southern boundary nf the reindeer appears to have coincided with the occurrence 
of a regular snow winter. It is doubtful whether it still occurred in Germany in 
Roman times, since the reference to the reindeer in Caesar A De Bella Galileo cannot 
be regarded as reliable. It must be admitted that the statement that both males and 
females have horns, as well as the observation that 4 velut palmac rami quam late 
dilTunduntur" would fit the reindeer. But it is said to have only a single hom! It is 
possible, however, that the reindeer still occurred at that time in the forests of 
eastern Germany, whence it would since have withdrawn to Finland. 

Similarly, it has been held that the reindeer survived into the Middle Ages in 
northern Scotland. From the biological point of view ibis is conceivable, since, even 
prior to Ehr extensive deforestation from which Scotland has suffered, there must 
have been plenty of tundra-like environment available in (he hogs and on the 
mountains. Moreover, there is plenty of snow in the winter on higher ground and 
lichens occur plentifully in die woods and on forks. Among writers on the subject, 
the view prevails dial the reindeer survived from the Pleistocene into the historical 
period or at least into the Roman period. The evidence h believed to be supplied by 
large numbers of bones found in drained lochs and in the broehs of northern Scotland 
which are dated from about 50 s.c. to about a.d. 400. Ritchie points out that at 
the time of their erection, however, the reindeer was already on the decline and 
restricted to Sutherland. Caithness and the Orkneys. 

There is, moreover, evidence that the reindeer existed in Scotland during the 
Middle Ages, An historian, Torfaeus, in his Renim Qrcmknsium Historia which was 
published late in the seventeenth century, says that the Orkney Jarls used to visit 
Caithness in order to hunt red deer and reindeer. The question is whether these 
reindeer were truly wild or the descendants of stock introduced by Norse settlers* 
The constant traffic which had been going on between Scandinavia and north 
Britain makes it possible to assume that reindeer were introduced repeatedly. The 
idea of importing reindeer to Scotland has apparently suggested itself from time to 
time, for instance to the Duke of Atholl, who imported a few specimens to the 
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Orkneys in 1B16. About 1820 the highlands of Fenikmd were populated with 300 
reindeer which, however, gradually died away. Jacobi suspects that this was not 
due to lack of attention or unsuitable environment, but to the competition with the 
large number c>r red deer already present in the area. Another experiment of this 
kind was started in 1951 by the Reindeer Council of the United Kingdom. 

[1 is a well-known fact that reindeer are difficult to keep in captivity and one of 
the reasons is that they have predilections as regards their diet. The food which is 
generally considered essential is lichen, and here a small measure of success has been 
achieved, in fact, however, the food requirements* or rather the reindeer's likes 
and dislikes, are truly extraordinary. They restrict the distribution of the reindeer* 
they are a contributory cause of migrations and they have helped in hunting and 
domestication. 

The reindeer being a member of the deer tribe, one would expect it to be a 
grazer or a browser, or perhaps to Specialize in tie-barking trees. Meadow grass, 
foliage and bark are the normal food of deer, but ah hough reindeer take all three* 
they arc curiously ‘fussy* and there are certain plants for which thev show :i strong 
preference. Some grasses are eaten, tike Poet and whilst others are not; the 

heaths * Erica are avoided* but the cranberry is taken. Among the buttercups 
R&mn&dus gkridh is eaten, whilst the globe flower TrolBm) is avoided. They do not 
like the needles of conifers, but are Fond of horsetails ( Equisetum) r Moss appears to 
be eaten only when other food is not available* but lichen are eaten regularly and 
play an important part in their diet. 

Reindeer undertake excursions to the coast in order to feed on various kinds of 
seaweed, and when the fungus season is on they enter forests in order to feed on this 
delicacy. In their eagerness to obtain it they neglect their normal food and are apt 
to Jose weight. Even poisonous species are eaten, with the result that the deer get 
drowsy and arc then easily captured. Whilst fungi are not now believed to have a h igh 
food value, it seems that lichen contain nutrients in concentration. They contain 
little water, and sugar-forming substances arc present. 

In addition, reindeer have more carnivorous propensities than any other rumi¬ 
nant. Bogoras (1904-1909 reports that the reindeer of the Chukchi go for the 
remains of meat and fish throw n away by man, w hilst reindeer of the Samoyeds on 
the Tas River eat the small fish left on the shore by their owners after a fishing ex¬ 
pedition. It is not impossible to train domesticated cattle, horse and even camels to 
eat fish, but the reindeer evidently eat them of their own Free will. Moreover, they 
accept meat and, strangely enough, arc active hunters. It is the lemming which is 
to some extent pursued by them, and Jacobi reports that the Lapps find it difficult 
to beep their herds together in years when lemmings are abundant, because the deer 
start hunting them. In the stomachs of killed reindeer the skins of eaten lemmings 
have been found, and Jacobi learnt from an old and experienced Lapp that the 
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lemming craze was pronounced only in years when the lichen pasture was in¬ 
sufficient. It has also been pointed out that salt-hunger may be at the root of this 
peculiar habit and Ehrstrom : 1852) suspects that the seized lemming releases urine* 
which would be the real reason lor the reindeer's desire to catch these rodents* 

The gnawing of bone and antler by reindeer is not surprising, for all deer do this. 
Leather is gnawed by hungry reindeer and the droppings of birds like ducks, geese 
and capercailzies are titbits popular with reindeer* Well known, of course, is the 
craze for urine. That it should be of human origin is probably due to the circum¬ 
stances of domestication. The urine of dogs is not despised, whilst that of their own 
specks appears to be rather less popular. When reindeer reach the shore they do not 
shrink from drinking sea-water, and sail effervescences are greedily licked. 

These peculiar fads of the reindeer are al most certainly the result of an attempt 
ro maintain a balanced diet* A species which throughout most ol ics life depends on 
snow for its water supply is apt to make use of every possible supply of salts,* But this 
is not likely to hr the whole explanation. Ir has been suggested by Middendorff 
1851) and others that nitrogen compounds are the attraction in flesh, urine and so 
forth, but lichen contains a fair amount of them so that their food is not likely to be 
particularly deficient in this requirement. The strangest of' all the likes and dis¬ 
likes of the reindeer is perhaps that, though they are eager to liek the human hand for 
the sake of the sweat, they are not easily induced to eat any food from the hands of 
man, Bui whatever the causes of these idiosyncrasies may be, they have had a 
determining influence both on the distribution of wild reindeer and of their exploita¬ 
tion by man* 

The reindeer is the most gregarious of all the Cervtdac as, except for the old males, 
it is most unusual to find single individuals, The herds which form are small in the 
forests; whilst in the caribou they vary from a few individuals to a few hundred* 
There may be more occasionally, but really large herds are observed in the tundra, 
A hundred and seventy years ago Pa] [as described how, in northeast Siberia, he 
first saw a few herds of two or three hundred head each, which were followed by 
thousands and hundreds of thousands, making one moving mass of animals, ten 
miles and more across. Their antlers appeared like a moving forest. When crossing 
the Anadir the animals crowded so closely together that they could not avoid being 
killed by the natives because they could not even step aside, and the fawns were using 
the backs oT the adults as a bridge. There are many other reports of this kind and 
there is no reason to assume that the numbers congregating on migrations have 
lessened since (Fig* 5 :5). The Magdalen ian carving from the cave of La Mairk, 
Dordogne, provides a vivid illustration of some such herd which occurred 20,000 
years ago Fig* 5 : 6)* 

Jacobi distinguishes the vjcll reindeer, the tundra reindeer and the forest reindeer, 
which all behave differently as regards migration. The vjell reindeer lives on 




Fic. 5:5. A herd of migrating wild caribou in norihcm Alaska 


mountain ranges surrounded by country unsuitable for reindeer anti they show few 
migratory propensities. They might leave their mountain tundra to descend to the 
edge of the forest in spring when plenty of luscious food is available there, and 111 
summer they might even penetrate into the forest in quest of fungi, but their move¬ 
ments depend much on local conditions. It has been reported that in Alaska 
mountain-inhabiting reindeer descend in winter to the lower levels where better 
Ibod is available. 

The tundra reindeer are found in open tundra as far north as the islands ol the 
north coasts of Siberia and Alaska during tlu- summer. This movement has often 
been attributed to the plague of mosquitoes, from which the deer try to escape to 
colder, and hence more northerly, places. But it is equally possible that the rise of 
temperature drives them north, for the dense coat of the reindeer renders tempera¬ 
tures of as little as 50'F. unpleasant for the animat. In winter the deer return to the 



Fl«, j : ti. Lngraving on an eagle bone of reindeer fallowing the leader. Mng- 
dalrnian of lire Grottf dr la Maine, Teyjai, Dordogne, France, The length of the 
scene is r, no cm. After Brmil 
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edge of the forest which affords them protection from the gales. It is particularly the 
stags that go there, whilst it appears that the hinds often stay behind on the tundra. 
It has also been observed that not all reindeer take part in these migrations and that 
a number of them stay behind or stop on the way. They do not, however, always 
return to the same areas and* after having frequented certain summer pastures or 
hibernation areas lor some years, they suddenly abandon them. This unreliability 
of the movements of the reindeer causes serious risks to the native tribes who depend 
on them lor food, a fact which in no small measure has com pel led these tribes to 
retain their nomadic habits themselves* 

Nevertheless, on these migrations certain routes are used regularly, wherever 
physiogra pit leal features lend to restrict the movements of the deer. The same 
crossings of the rivers are often used year after year and they are, of course, the most 
prolific hunting grounds for primitive man. The slaughter which is committed among 
the reindeer docs not easily induce them to avoid the crossings in the following year, 
though regular use of certain parts of the route Ibr hunting purposes appears occa¬ 
sionally to have caused the deer to choose another route (Fig* 5 : 



Fig. 5:7. Antlers and other bones pf caribou washed up on the tanks of a river in northern 
Canada. Thii iLlusiraie* ihe large k»ses suffered by reindeer erasing riven on their animal 

migrations 


The forest reindeer, which live mainly in woods rich in lakes and riven, migrate 
far less than the tundra race. In spring and summer (hey sometimes move up to the 
top of the mountains or to the sea coast, perhaps in order to get rid of some of the 
mosquitoes where a fresh wind Is blowing. But on the whole the foresi reindeer keep 
to the wooded areas where the long beard-1 ike lichen growing on the conifers provide 
them with ample food. 
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Qn ihr whole, many variations are observed in the migration habits of reindeer* 
and a sharp distinction between yjcll* tundra and forest types cannot be made. The 
fact remains, however, that reindeer are very prone to migrate, and sometimes over 
distances of hundreds of miles. One reason lor these movements appears to be the 
plague of mosquitoes, horse-flies anti other blood-sucking Diptera from which rein¬ 
deer suffer to an extraordinary degree. Their eyes and nose and other soft and thinly 
haired parts of the body are often clustered with mosquitoes, and the velvet of the 
growing antlers covered with a black layer of these parasites. It is conceivable, 
therefore, that the movement to colder, more northerly districts is an attempt to 
escape this plague. This is regarded as particularly important for the hinds which 
drop fawns in the spring. The hinds of the tundra reindeer, indeed, are the first to 
move out into the still snow-covered tundra, where they give birth to the young in 
places which arc still too cold for the mosquitoes and where the tender fawns are 
relatively safe. 

A second reason may be to escape from the comparatively high summer tem¬ 
pera hi res, as has been mentioned already. 

A third reason may be that the food supply afforded by the tundra is actually 
more wholesome than that of the forest. It is a fact that the reindeer grow very fat 
during the summer spent in the tundra, whilst ihey emerge from the Ibrest in a 
thoroughly starved condition. The density of the snow cover, which is greater in the 
forest, may be a contributory cause. Finally* it is not impossible that the change of 
light and darkness inherent in the arctic summer and winter is an inducement to 
the deer to migrate. It is conceivable at any rate that in autumn, when the days 
begin to fade, the reindeer move south, so to speak with the light* as far as they con¬ 
veniently can, and that in spring the reverse movement takes place. 

Whatever the cause of these seasonal migrations, they make it easy for hunters to 
lie in wait and for farmers to control their domesticated stock. As has been mentioned, 
the masses of reindeer w hich move about as a single herd are astonishing. Herds of 
100*000 to 200,000 are not exceptional; and where several such herds have joined 
up their numbers rise to millions, as illustrated by the following report taken from 
the Ottawa 1917* p. iog): 

He stood on a hill in the middle of the passing throng with a clear view ten miles each 
way and it was one army of caribou. How much Further they spread lie did not know'. 
Sometimes they were bunched, so that a hundred were on a space of one hundred feet 
square; but often there would lie spaces equally targe without any. They counted at least 
on* hundred caribou to the acre; and they passed him at the rate of about three miles an 
hour. He did not know how long they were in passing this point ; but at another place they 
were four days and travelled day and night. The whole world seemed a moving mass or 
caribou. He got the impression at last that they were standing ailll and lie was on a rocky 
hill that was rapidly running through their host. 
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By halving [ihes? figures] to keep on the safe side, wc find that ihc number of caribou in 
i his army was over 25,000,00a. Vet it is possible that there are several such armies. 

It can be shown that the late Pleistocene reindeer of Europe also were seasonal 
migrants, an observation which is of great interest from ihc point of view of prehistory. 
Adult male reindeer shed their antlers laic in autumn (November-December, and 
the females and young ones in late winter and early spring. The relative frequencies 
of broken and shed antlers, and the sex distribution within these groups, can there¬ 
fore be used to determine the lime of the year when reindeer were present in any 
one area. In Upper Palaeolithic cave sites of the Dordogne, Laeorrc (1951) found 
that adult male an tiers were mostly shed, but those of females and fawns were 
adhering to the skull. He therefore argued that the reindeer were present in winter 
only, and the same applies to Haute Garonne, Chit rente and Poitou, according io 
Brcuil. 

On the other hand, several sites farther north have yielded the opposite result* 
At Torncwton Cave in south Devon and Ban well Cave in Somerset* for instance, 
Sutcliffe 1957) found that the shed antlers were almost exclusively those of females 
and young. These caves, therefore* must have been occupied by man at the time of 
the spring migration. Gripp in Rust, [937 and 1943) has shown that the Ham¬ 
burg! an sites of Meiendorf and Stcllmoor were occupied in die summer June to 
September). This and other evidence suggests that towards the end u[ the Last 
Glaciation certain European reindeer performed seasonal migrations from south to 
norih in the spring, and back to the south in the autumn. The south and south-west 
of France would have been obvious winter refuge areas, whence the herds would 
have gone north into unglariatcd western England much of the Channel then 
being dry land) and north-east into the pcHglacial /one nf Germany. 

Recently, Bout hud has taken up the question of reindeer movements 111 south- 
western France from a somewhat different angle. He studied in the main sites of 
Mousteriati age situated near the Pyrenees and paid particular attention to the 
dentition of young animals, the age of which can be determined approximately up 
to about twenty-six months on the changes from the milk to the permanent dentition 
and the state of attrition or the teeth. Knowing that the fawns are bom about May, 
one can calculate the season. This method is much less precise than that relying on 
ihc antlers. In To me w ton Cave, Sutcliffe found a single jaw of a fawn about a 
month old on the evidence of its dentition. It would therefore have been killed about 
June. For south-west France, i.e. the Pyrenees district, Bouchud 1954 concludes 
l hat reindeer were present all [he year round. He admits that there were both forest 
and tundra forms* but holds that migration was insignificant; Since a mixed popula¬ 
tion of this kind is poor material to establish whether migrations took place, the 
northern sites with their evidence for summer occupation have to be regarded as 
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decisive* It may well be that along the Pyrenees, w here migration farther southward 
was not possible, woodland and tundru forms mixed, the woodland race being more 
or less stationary, the tundra form being the migratory type. 

Apart from man, the chief enemies i>( ihe reindeer are the wolf, glutton and tiger* 
One must not forges that the tiger extends far into north-eastern Asia where, north 
of the Amur, hr hunts the reindeer regularly. The glutton is a dangerous animat, 
especially in the foresLs. By far the most serious enemy, however, is the wolf* This 
carnivore depends exclusively on the reindeer near the northern limits of its distri¬ 
bution, such as in the arctic archipelago or North America. Reindeer have been 
almost cxteririitiated by the wolves on certain islands with the result that the latter 
starve or emigrate. The wolf remains a dangerous animat when reindeer are domes ti- 
catcd, and the Lapps have to light this pest regularly. It is significant, however, that 
wolf and man have somewhat similar practices of following the herds of deer and 
taking thrir toll. Since in northern Europe the wolf had been taken into domestica¬ 
tion by Mesolithic man, it is conceivable that there is a connection between domesti¬ 
cation and the adoption of the dog, a view which the writer is inclined to apply not 
only io the reindeer but to the sheep and goat, 

I here is a tendency to regard reindeer domestication as a comparatively late 
event. Latifer igiyj did so, although Halt (1919) subsequently pointed out that 
this view was not well founded. Halt's materia], however, docs not go back to pre¬ 
historic times. 1 ha 1 reindeer were hunted by means of decoy deer l as shown in the 
Eskimo engraving, Fig, 5 : B) m the ninth century, as reported by Oh there p and that 

Fiq. 5 i H. Eskimo rnpraviujj nr rcindccr-huming with the use of a decoy 
bull 1 1 Jiit induces the hulls of the wild herd to fight- Whilst concentrating their 
alien Uom on their adversary, I hey arc killed with bows and arrows 

Chinese chronicles relate that reindeer nomadism in Siberia had reached the stage 
of regular milking in the fifth century, does not lake us back very far. The reindeer 
mask of one of the horses of the Pazaryk kuigaru in the Altai Mountains suggests that 
riding was practised in the first millennium b,c. ;see Fig. 5 : to). Absence of earlier 
evidence, however, is not surprising in the case of illiterate tribes living thinly 
spread over an enormous territory in adverse? climatic com! it ions. 

There is no intrinsic reason why reindeer should not have been domesticated 
tarly in prehistoric times. In fact, it might have occurred prior to the introduction 
ol agriculture, since nomadic tribes should be perfectly capable of organizing the 
system of mobile control of the reindeer which i$ practised even today. It is, there- 
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fore* noi entirely futile to look for indications of incipient domestication of the 
reindeer in Mesolithic and Upper Palaeolithic times. Then* as today, the reindeer 
used established routes on their seasonal migrations, Man then was sufficiently 
intelligent to practise organized hunting* hunting in disguise and to construct 
animal traps. Was it not an obvious thing fur him to try to control the movements 
of these deer? ft may well be that this control remained slight Ibr a very long time 
and that the animals were allowed to breed without human supervision* In fact, 
even today the breeding of reindeer is not alwax's controlled by man. 

Bouchud has pointed out that in the reindeer remains front certain caves oT 
south-west France young animals arc more frequent than in the herds of domesticated 
deer. This he argues pleads against domestication, and for selective hunting. This is 
conceivable* In any case, as his material is mainly of Moustcmn age* domestication 
is unlikely. The Magdalen!an and cpi-Magdalcnian sites arc those where evidence 
of reindeer control might one day be found. Indeed, Pohlhausen (1949, 1953, 1954) 
has recently raised his voice in defence of early reindeer nomadism. Hr regards it 
as probable that at Meiendorf and Stclhnoor near Hamburg I Rust 1937, 1943) 
two-thirds of the number oT reindeer were herded, and only one-third hunted. 
Whether bis view is correct remains to be seen. It is conceivable, and it would 
push the beginnings of the domestication of reindeer back to about 12*000 B.f:. and 
into the final Upper Palaeolithic* 

Halt noticed that certain cultural elements are present wherever reindeer 
nomadism is practised. These are castration by biting, marking of the reindeer's 
car, use of the lasso and the use or urine or salt as a means of attracting and domina¬ 
ting the deer. He argues that since these features are found everywhere they must be 
the earliest dements. This is perhaps not necessarily so, On the other hand, he is 
right In suspecting that certain other elements of reindeer-keeping, namely riding, 
driving, milking and certain methods of using the milk, are late introductions taken 
over from agricultural cattle- and horse-breeding communities of adjacent southern 
regions. The question of reindeer domestication in the prehistoric past will be difficult 
to answer from direct evidence, since bones do not offer reliable characters. An 
exception is perhaps the antlers of castrated males, which Lhc Lapps are able to 
distinguish from antlers of uncast rated mates in shed specimens. This criterion may 
become useful in recognizing conditions of domestication, since castration would not 
be practised unless the species had been subdued. So far no male antlers of the 
castrated type have been found in prehistoric deposits, but few have been examined 
with this problem in view. 

Another indication of reindeer domestication would be the existence or the 
presence of sledges drawn by deer, Sledges arc known from the Mesolithic onwards; 
indeed Sirelius maintains that the runners found at Saare Jarui in Finland belonged 
to a reindeer sledge, since they were too large and heavy for dogs and domesticated 



DOMESTICATED ANIMALS 


horses did not exist at that time. The age of the cultural assemblage which belongs 
to the Finnish Stone Age is not very certain, and recent workers have doubted 
whether the interpretation of Sirelius (1516) is conclusive. 

From the technological point of view, the reindeer has passed its climax. In the 
Upper Palaeolithic it became temporarily almost the sole supplier of raw material 
to Magda lenian man, who used its bones, smews, skins, fat and antlers (Fig. 5 : 9), 
quite apart from its flesh providing the chief food. But, so far as we know, the rein 
deer was still hunted only. When its domestication began, its use did not change 
until after the reindeer nomads came in contact with settled agricultural tribes. 
They then learned among other things to use the reindeer as a draught animal and 


for riding. 


The frozen horses found in the now well-known kurgans of Pazaryk (Altai) have 
provided indirect evidence for the riding of reindeer in the first millennium h.c. 



F| °* 5 = !> Reindeer antkr carved to shew a pair of reindeer, Magdalmian of Bmmquel 



One of them wore an elaborate mask which was intended to convert the horse into a 
reindeer with its antlers. In addition, the saddle was filled with reindeer hair. One 
gains the impression that this remarkable funeral horse was regarded is 1 very 
superior sort oi riding reindeer Fig. 5 : 10). It is the earliest definite archaeological 
document available for the domestication of the species, and it represents a late 
stage in the process. Herding must have started very much earlier. 

Reindeer-riding is today practised by the Tungus, Yuknghir, Soynt and Karagas 
in eastern Siberia, and also bv the northern Samoycd, Ostyak and Vogul There are 
many peoples that do not ride them, for instance the Koryak and Chukchi in the 
East and the Lapps in the West, Since the saddles used by the Tungus and Soyot 
resemble horse saddles of Altai, l urk and Mongol pattern, the practice of riding 
reindeer is evidently based on acquaint ante with the horse. 

Most riders use the reindeer also as pack animals. Including the TunmK 
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Many tribes that do not ride or park the reindeer use it to draw the sledge* 
Among them are the Lapps t Sa moved * Ostyak, Vogul, Koryak and Chukchi. Rut 
the driving of reindeer is not a copy of the practices applied to the horse and the 
cattle as was assumed by Laufer* Hatt has demonstrated that the dog sledge is the 
prototype of the reindeer sledge. In eastern Siberia the reindeer harness is derived 
from an ancient type of dog harness. 



Fm. 5:1a One Df the horses. from the Scythian fBOUnd- 
buriakt P&ELryk, Altai Mountain*, fifth century a e. The 
horse wears a reindeer made 


The milking of reindeer developed independently in two separate areas, Scan¬ 
dinavia and northern Asia, The sucking of does by herdsmen and children is probably 
a very ancient custom. But milking and cheese-making arc relatively recent. The 
Lapps almost certainly copied them after they had come into contact with the catdc- 
breeding Scandinavians^ as their words for milk* cheese and implements are of 
Germanic derivation. The Tungus-Soyot milking industry is of independent origin, 
and an adaptation from cattle. 

These are the chief late developments of reindeer domestication. With increasing 
facilities for the rapid transportation of food, reindeer-keeping is bound to lose ground* 
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Nevertheless, its economic importance in northern countries is still great, as shown 
In a comprehensive monograph by Herre 1955), and in certain circumstances it 
may even today be regarded as worth while to introduce it to new areas. Some years 
ago enormous numbers were driven across Canada and fishing Eskimo taught to 
use them. And the last few years have witnessed the interesting experiment carried 
out by the Reindeer Council of the United Kingdom to establish reindeer in Scotland. 
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The Goat 


SCIENTIFIC NAMES— wild coats — Capra Jahvntri Wagner : markhor; Turkestan, 
Afghanistan, Baluchistan, Punjab). (I atgagrtu Erxlcben rbwoar; Sind, Persia, Asia 
Minor t Greek islands including Crete). C. puses Ad a me! z (the supposed wild ancestor of 
the screw-horn goats with homonymous horns), C\ duress Rciclienovv (Joum, northern 
Spnntdes, possibly feral j. 

BOH ESfnoAiXD goats — Capra hircus L. (domesticated goat in general, iypc locality 
Sweden), C.h. girgentans Amschler screw-horn goat; Sic sly/. CJi- mambnea [mamber goat; 
Pales tine, etc.). 

ibex, never doss estigated Capra ibex L. (Alpine ibex: ranging lo Siberia and Himalayas), 
C. nubiam Cuvier (Nubian il>ex or beden; Syria, Palestine, Jordan, Sinai, Egypt, eastern 
Sudan). C. pyraiaka Schinz (Spanish ibex). C. cmcasica Guldenstedt and Pallas (Caucasian 
tur). C\ primigtma Fra as (fossil, Palaeolithic caves. Lebanon). 

goat was ? on the evidence at present available* the earliest ruminant to 
be domesticated. Much doubt still surrounds its origins, not because the wild 
ancestors are unknown — for they are known and have survived—but because 
it is very difficult to distinguish early domesticated from wild goats. Added to this 
is the hick of distinction between fragments of bones of goats and sheep. In many 
sites it is impossible to separate these two, with die result that some lists contain the 
statement that sheep and goat arc present. Osteologies 11 y T skulls and horns arc 
comparatively easily separated. The long bones, however* present great difficulties, 
at any rate in the domesticated state, and require expert knowledge. 

Some time will elapse, therefore, before a distributional picture emerges which 

A-MvExp. a. — i lag 
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shows where t hr goat and tv here (he sheep was the popular species at the beginning 
of lhe domestication of ruminants. 

The chief differences between goat and sheep are in their ecological require* 
mrnts and in the raw materials they supply. The sheep is essentially a grass-ieedcr, 
preferring (where available) the protection of open woods. The goat is a browser, 
preferring foliage of shrubs to grass. In spite of this all goats are well adapted to life 
beyond the tree-line, both in high mountains and in arid zones, where small shrubs 
arc available in abundance. The goat is probably content with even sparser food 
than the oriental breeds of sheep, in particular it eats aromatic herbs despised by 
other ruminants, heme it can penetrate farther into the desert. Apart from the 
supply of meat which both species provide, the sheep scores in respect of wool and 
fat, and in the quality of its meat, whilst the goat furnishes more milk. It is pnssihle 
that the use of milk and its derivatives was first established with ihe goat, before 
cattle were domesticated. 


11 ltd goat. e and fossils 

I he wild ancestors of domesticated breeds of goat are known to a large extent. By 
far the most important is the brzoar goat Capra aegagrus Erxlcben), which ranges 
from Sind in the east through Persia and Asia Minor to Crete and the Cyclades in 
the west. In many parts of this area it has disappeared, and in others it is practically 
csiinct. From Persia it extends into southern Turkmenia (Russian Turkestan) and 
the Caucasus, and west of Asia Minor a few outposts exist on Greek islands, namely 
on Crete and Amimilos fEremomUos) in the Cyclades. The goat from the Isle of 

.Joura northern Sporadts) does not belong here, it requires a separate discussion 
(see p. 143). 

In the late Pleistocene the brzoar extended south into Lebanon, where its 
remains were bund in an Upper Palaeolithic context in Amelias Cave, near Beirut. 
This goat is a true bezoar. 1 In addition, the bezoar was recorded by Dorothea 
Bate from the cave called Mugharat-el-VVad on Mount Carmel in Palestine. As the 
specimen came from a disturbed deposit, its age could not be ascertained; it may 
have been Palaeolithic or Mesolithic. If Palaeolithic, this find Mould extend the 
area of the wild bezoar as far south as the mountains of Palestine. In addition, it 
wasfound in the N’atufian cave of El Rhiam in Israel Vaufrey, 19151). 

litis presents us with a problem, for Palestine belongs to the area of the beden, 
or Nubian ibex, which extends thence to t he mountains cast of the iSTile and south 
to Ethiopia. Contrary to the view of Schwarz (1935), who associated this animal 
with the true goat, it i s a genuine ibex, for the horn-cores are broad anteriorly. 


the mlirrtalVnll bn arrived a!- !' k . ,K:h ' Unfcnanito* Kimt-jMCph, B^nU, the writer wai able to studv 

BPH — * f ,S C T l “‘ lm »*««)■ 11 1'" burn ronfimifd independent hvHooijtT 

'* '■ IllC however, appear* lo »}jpl> to the ibex, which w W pnLnl at* 
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Those of wild true goats arc keeled instead. The horns themselves repeat, on die 
whole, the shape of the core* except in the beden which has a more or Jess distinct 
keel on the horn, though its core is broad-fronted. The beden thus appears as an 
isolated branch of the ibex group, separated from its relatives by the bezoar goats 
of the Greek archipelago, Asia Minor and Persia. There is at present no overlap 
of goats and ibexes. 

The fossil material from the Lebanon caves, however, contains both. In rhe caves 
of Amelias and Nahr-el-Djoz they are associated with 'Middle Aurignacian 5 . Whilst 
their identification by teeth only is very unsatisfactory, there are a sufficient number 
of horn-cores proving their presence. More than fifty years ago* v. Fritsch stressed 
that there were those which are rounded anteriorly, whilst the present writer has 
convinced himself that three out of four preserved in the collection of the Univcrsiti 
Saint-Joseph at Beirut are keeled. Does this imply that the goat and the ibex occurred 
together in the same localities? From the biological point of view this is very unlikely, 
for these two species would interbreed* A possible interpretation is that they alter- 
naled, perhaps in accordance with climatic fluctuations. It is possible that the ibex 
indicates more humid conditions than the goal, though today the natural habitats 
of I he two species have everywhere been interfered with by man. 

Another possibility, and perhaps ihr most likely, is that they occupied different 
altitudinal zones, the beden the higher, and the goat the lower. 1 he beden still 
survives in fair numbers in Transjordan, mainly on the high mountains in the 
desert and around the Dead Sea, 

One point, however, has emerged, namely that the wild ancestor of tile domesti¬ 
cated goat also existed in the late Pleistocene and perhaps the early Postglacial 
of Syria and Palestine. 

Early imncslk goats in the East 

At the end of the Pleistocene and in early Postglacial times, about 10,000 years ago, 
Mesolithic hunters and collectors roamed about everywhere* In Syria Palestine a 
rich and complex Mesolithic culture appeared, the Nafufian. In the cave of EL 
Khiam, in Palestine, remains of a goat were found by NcuviUc* In addition, Professor 
Vaufrey identified a kind of Bos t pig, a horse (not E- cabattus) f gazelle and the Nilotic 
fox. These authors believe that the goat, ox and pig were domesticated, but the 
evidence is nol conclusive* Of the pig, only a single foot bone was found, and of the 
ox a fragmentary juvenile mandible with milk teeth. These two may well have been 
w ild, especially as they are known as members of the original fauna of Palestine. Of 
the goal, many bones were founds including three small frontlets with horns showing 
sharp anterior edges. That they belong to the aegagrus-himis group is ihus evident. 
That they were domesticated is possible, but unproven. 

At the moment, the most important evidence for the domestication of the goat 




DOMESTICATED ANIMALS 


132 

comes from Jericho in the kingdom of Jordan* In the Neolithic levels without 
pottery, dated by radiocarbon at about 6-7000 B.c., scimetar-horned goats arc 
found with cross-sec lions unlike those of the bezoar. The male horns were gigantic, 
hut much more bilaterally compressed, so that the sub-angular section has dis¬ 
appeared (Fig. 6 : 1). In fact, the cross-section of the core is like that of the Bronze 
Age goats to be discussed later. The earliest domesticated goat that has been studied 
thus is a scinietar-horned form (Zcliner, 1955c), 

On the other hand, the material obtained in the latest excavations (up to the 
early months of 1958) contains cores with triangular cross-sections, including one 



Fic, 6 : j, Neolithic and Bmnzr Age goat* from 
Jericho and Cyprus, fia, b) malt- right horn-come 
from prc-poE tcry Neolithic oF Jericho, (a* p b) right 
hornHTorc. probably female, from pfe-poiiery Neolithic 
of Jericho. (3a* bj right horn-core, probably 
juvenile female, from pre-pottery Neolithic of 
Jericho* (-ta. b) Jcfi horn-core from Early Kroner 
Age or Jericho. 15a, b) lefr horn-core. probably 
male, from Late Bronze Age of Figadhei, Cyprus. 

Afier Zcunrr (1955) 
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with damage apparently due to keeping the beast in a confined space. The exact 
archaeological zonal ion has not yet been completed by Dr K. Kenyon, but on the 
whole it appears that the 'Neolithic A*, Ll% the earlier part of the pre-pottery 
Neolithic, contains goals very like (he wild bezoar. The finds from the Natuftan 
kvck orjerieho have not yet been studied. It seems that here* at Jericho, about 7000 
b.c. we are very near the earliest known domestication of the goat. 

It is possible that the domesticated goat appeared at about the same lime or 
somewhat later at Belt Cave* on the shore of the Caspian Sea. Here, Carle ton Coon 
Ibuml bones of goat in late Mesolithic and later levels, and he believes t hem to be 
domesticated* Their number^ however* is too small to be certain about this, but 
should further evidence confirm Goon's suggestion domesticated goat would have 
existed in northern Iran about 6000 b.g. 1 The great distance be 1 ween the two sites 
suggests that the domestication of the goat took place rather earlier than this, since 
it must have had time to spread. In Belt Cave the sheep appears later than the goat, 
so that a late Mesolithic phase of ruminant domestication may be conceived during 
which, apart from the dog p the goat was the only animal controlled by man. In 
Jericho the sheep is not known from the pre-pottery layers at all. 1 hat something 
of this kind is likely to have happened has been pointed out in Chapter 2* The 
evidence, however., is still unsatisfactory, and there is no obvious reason why the 
goat should have preceded the sheep p so that one can only state svhat is known at the 
present. Thus Jericho remains. Tor the time being* the earliest site with evidence for 
domestication of the goat having produced morphological changes. 

The earliest domesticated sc i me tar goal spread over a large part of ihr Old 
World during the Neolithic. Except for the Jericho material* however, the cross- 
sections of the horn-cores have noi been described, and it is uncertain whether other 
Neolithic goals had the flat cross-section of the Jericho type, or the sub-angular one 
of the wild bcznqr, or some intermediate type. 1 

A sc hue tar goat was identified by Miss King ot the British Museum from two 
Neolithic sites in Cyprus, Khirokum and ErimL Whilst she (King, 1953) regarded 
them as indistinguishable from the wild heznar, the specimens will have to be re¬ 
investigated in the light of the information now' available about the cross-sections of 
the liorn-corcs. This* in fact, applies to all domestic sdmetar goats. If wild, the 
specimens from Khirokilia and Erimi would demonstrate the former presence of 
the bezoar in Cyprus, which is conceivable since the species occurs in Asia Minor* 

1 This date rclia nn small samples dalcd in CtuCagn, iumdy wiy Mftoltlhic 80041^ end of Meso¬ 
lithic 10^60 & 1200. and Neolithic 80S5 ±1400, The standard deviation* are very high, find the chronological 
i-i tvrotifi. Evidently serious rrfor has crept us, though one does not know where* Should the 
figure of 1 0.GOO years for the end of the MewtilMc be C^neCI, Mesolithic domestication of the poat would have 
been established. 

1 fcxrrpl hy Reed {1959) who illustrate* from Jarnio iUid points out that the domesticated 

Jericho type with the llnl cross-section i* present (here also. Jarmo, however, though still pre-pollery,. is later 
I hart Jericho. 
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C.rotc and several Greek islands, II dewiest Seated, they would confirm that the 
Neolithic cultures of the Near East still had the scimetar goat in the fourth millen¬ 
nium, since according to Dr A. Dikaios, the excavator, Khirokilia dates from 
r. 3700 B.C. onwards, whilst Erimi is later, c. 3000 b.C. 

I timing now to Mesopotamia, the scimetar goat was evidently known there in 
the fourth millennium, too. Hie Jamdat Na.sr period has provided representations 
ol goats and ibexes in plenty, though most ol them are poorly executed brush 
skett lies on pots. It is usually impossible to decide whether goats or ibexes are meant 
except where the knots are shown widely separated and at irregular intervals. These 
inas be regarded as bezoar. J he pictorial context, however, does not usually suggest 
domestication. There are many seals showing a tree, with two goats raised on their 
lund legs in an attempt to get at the foliage. This is exceedingly characteristic of 
the goat, and it depicts an event common in the south today, where there arc trees 
left for the goats to get at (Fig. 6:2). One asks oneself why this scene was regarded 
as important by the ancient Mesopotamians. Was it because the goat helped them 
in clearing away scrub and thus In preparing fresh ground for agricultural operations? 
[I so, the goat would be even more responsible for the present desolate conditions of 
many parts of the Fertile Crescent and of Africa than is generally believed. More¬ 
over, these pictorials would show domesticated goats of the scimetar group, he. 
goats directly descended from the bezoar. 

Domesticated goats with scimetar horns appear on vase fragments from Khafaje 
near Bagdad (3000 ax.). One of these shows a person feeding two animals with 
raised tails, one of which has a beard. A similar animal is depicted ciosc by. Though 
these animals have been interpreted as antelopes, the feeding scene in which even a 
kit! IS Resent suggests that these are domesticated animals. The beard of une, the 
slightly curved horns of the two animals being fed, and the raised hairy tail* are 
conclusive evidence that goats arc shown. 

The discovery of the domesticated bezoar in Mesopotamia in the fourth millen¬ 
nium B.c. was to be expected, for in the adjacent Persian and Turkish mountains the 
w ild bezoar was abundant. 

It was Found also at Anau in Turkestan, though only in deposits of Period II 
which occupies the last third of the fourth millennium a.c. and perhaps the beginning 
of the third. Here the goat is clearly domesticated, and there is no suggestion in the 
ostcological material of its gradual evolution from some wild ancestor. In this 
locality it appears later than the sheep, as distinct from Jericho and Brit Cave, 
w here the goat is earlier. The Anau goat has a tw isted horn of the priica-type to be 
discussed later. At l epe Sialk, in northern Persia, the goat is present in Layer r 
which is probably earlier than the Tell Halaf period. But here the remains un¬ 
regarded as those of wild bezoar. 

At Shah lepe, in northern Persia, Amschler 1931) found that over 15 per cent 



Fto. ti : a. Goau dinibing and feeding on ttm in Morocco. It illustrates well the damage that 

goats do to triers. Photo J. Berlin 


uf the fauna consisted of goat, and he regards them all as domesticated. The breed, 
however, cannot be identified. A female frontlet has a short, spike -1 ike, rounded 
horn-core with no trace of a twist. This docs not imply a scimetar goat, though, it 
the horns of the males were twisted, they were so but moderately. All that can be 
said about the Shah Tepc goat is that it was smaller than the bezoar or the modern 
Kashmir goat. 

Ostro logical material has also been studied from I ell-Asmar : Hilzheimer, 194 1 )> 
at a level of Early Dynastic III age. This is, regrettably enough, the only site in Meso¬ 
potamia from which animal remains have at all been collected with care and made 
available for investigation. This was due to the far-sighted policy of the late Pro¬ 
fessor H. Frankfort, and his example deserves to be followed. The fauna comprises 
in order of frequency the following species: pig, sheep or goat, cattle, onager, dog, 
gazelle, fish, bird, fallow deer. Regarding the group of‘sheep or goat’, a distinction 
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of tht- species is difficult because most specimens arc juvenile. There are ihrce horn- 
cores of sheep and two of goals, proportions which may well be accidental. The goat 
cores belong to the twisted type, and apparently one with a fairly close twist,, since 
Hilahcimcr refers to it in connection with the "corkscrew goat' of Ur, 

The many pictorial representations from Mesopotamian pots, seals, plaques, 
reliefs and other objects provide, t>n the whole, little information. Those ofscimetar 
goals have been mentioned. Those of twisted-hom goats often suffer from the diffi¬ 
culty of distinguishing goat from sheep, For not only are the likenesses poorly execu¬ 
ted, bul k appears to have been the fashion to breed sheep and goat that looked alike* 
This fashion is still to be found in the East; in India and in East Africa the two 
specks are often so much alike that they can he distinguished on close inspection 
only. The head of a goat with horns forming an open spiral is known from Fara 
near Nippur (<\ 3500 fl.e*). This, too, appears to be a domesticated specimen^ for the 



Fig. 6 t 3. tjumc s head with screw-horns 
from Fara, f, 2500 b.c. 

Screw-horned goats appear in the Near 
Basi from the Ghkkuliihic onwards. 
After HilzhcLmcr 


spiral of the left horn is twisted clockwise i Fig, 6:3], The Field Museum expedition 
to Kish unearthed from the early dynastic levels a specimen which, after recon¬ 
struction by Amschicr, proved to belong to a 1 corkscrew ’ goai + 

On the plaque of Ur-Enlil from Nippur third millennium B.tt.) there appears 
a goat, recognisable by its little beard and the upturned tail Fig, 6:4). This 
goat has almost horizontally spreading twisted horns and a long hanging coat of 
Irair. With these characteristics it looks much like a modem Angora goat. 

In spite nfattempts made by van Bu.ren and others to distinguish ibex and goat in 
Mesopotamian works of art, it is often impossible to do so. Unlike the Egyptian 
artists, those of Mesopotamia were bad observers and did not characterize their 
species and breeds clearly. Occasionally exceptions occur, such as goals with more 
or less horizontal homs T the tips of which arc turned upwards. This is meant to imply 
the moderately twisted lype of horn characteristic of the Angora goat 3 with its open 
spiral, 

Fhrre appears at about the same time a goat with more or less divergent closely 
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twisted "corkscrew* horns. The best-known example is the fc mm-in-thc'thicket' from 
Ur (9300 b.g*) + This type superficially resembles Ui<? markhor, a wild goat of Turk¬ 
estan, Afghanistan and Kashmir, and some authors, like van Buren, consider them 
as its descendants. An insuperable; difficulty of this hypothesis is, however, that the 
left hnm of the markhor is twisted anti-clockwise, and that of the 'corkscrew' goat 
clockwise. Breeding experiments have shown that the horn-form of the markhor is 
dominant, so that it is unlikely that the "corkscrew' of the domesticated form is due 
either ro direct descent from the markhor or to an infusion of markhor blood into 
a beaoar stock. 

In the ^corkscrew' goat of ancient Mesopotamia the horns rise more or less 



Fib* G ; 4- A goat and a sheep shown 
on plaque of L’r-EnliJ, Nippur. 
Sumerian, f. 2000 b P e, The goat is 

long-haired and has horizontal, 
twisted ho™ somewhat like ih™ of 
Egyptian Old Kingdom sheep. In 
thb respect it alio metnbScs the 
gejat from the Canary Islands 
(Fig, 6 : iG) 


steeply from the head. This is also the case in some of the Egyptian goats, for instance 
that depicted on the sepulchral tablet of Scbdt-A uf the eleventh dynasty (r„ 2300 
fl*c*), but already prior to this date "corkscrew' goats were known in Egypt, the 
horns of which usually diverged at a much wider angle. In the tomb ol Sahurc, of 
the fifth dynasty [e. 2650 a.c.), such animals arc shown, and at Beni Hassan (e. 2000 
b.c + ) a goat is depicted with twisted horns extending horizontally from the skull. 
Such variation is to be expected in domesticated species; the angle of insertion of 
the horns varies quite as much in domestic cattle, lhal the intensity ot the twist 
varies has been mentioned. It does so to an extent which makes it impossible to use 
it in the reconstruction of phylogenetic descent. Coats with closely twisted (be. 
'corkscrew 1 ) horns may often constitute a characteristic local breed, but they may 
well have been developed in several places independently by selective breeding. 
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The ero^-scclion of ihe horn-core, however, appears to be a belter guide to 
phylogeny. The writer studied this aspect when investigating the goat remains from 
the pre-pottery Neolithic levels of the tell of Jericho in Palestine. 

The cross-section of male horn-cores of the bezoar, though variable, is charac¬ 
teris'd by a sharp anterior keel and a sub-quadrangular outline Fig* 6 ; li* The 
domesticated sc i me tar goats tend to have art almond-shaped cross-section. This type 
first appears in the pre-pottery Neolithic of Jericho, about 6700 b.cl The evidence 
from Bronze Age deposits in the Near and Middle hast suggests that goats with 
twisted or screw-horns are descended both from the Jericho type and from another 
closely akin to the original bezoar. 

By 3000 ell. both were present in the Nile Valley* At the 'Neolithic' site of Esh- 
Shahcinab in the Sudan, excavated by Dr A, J, Arkell and which has been dated 
at about 331 h) nx. by radiocarbon, the two forms of twisted-horn goats have been 
found* The abundant one is that with the cross-section of the bezoar type, and the 
animate were of small size. They were therefore regarded by Mm IT M. A. Bate as 
closely akin to ihe modem Nilotic dwarf goat, and the examination of the horn- 
cores of two suc h goats has since conlirmed her conclusions. 

Though on the whole larger, the ancient Egyptian goat belongs to the same 
group, i.e. its horns have a bezoar-1ike cross-section. The other type, the horn of 
which has the almond-shaped cross-section of the Jericho goats both of the Neolithic 
and Bronze Age) is represented at Shalieinab by two specimens only, which puzzled 
Miss Bate, who felt uncertain about their identity* With the large comparative 
material that has been at my disposal it is now possible to assign them to the Jericho 
type. 

According to Brim ton, goat-skins were used in Egypt in the Tasian (B run ton 
and Mutant, 1337; arK | the Badarian Brnnton and C a ton -Thompson, 1928), i*e* 
in the prtdynastic period. The majority of ihesc, and those of the proto-historic 
phase, still had erect ears, whilst later on [as in the sheep) long drooping ears 
became the fashion. The goat appears to have played a not unimportant part in 
ancient Egyptian economy. Though the practice of milking hits not been proved, the 
flesh served sis food for the poorer classes. As the supplier of water-skins it was then, as 
today, an important beast. De Garis Davies has described such ancient water-skins. 
In addition, the skin was used for the wrapping of the dead, a use almost certainly 
of proagncultural origin. 

In external appearance the ancient Egyptian goat resembled the sheep in many 
respects* It was high-legged and short-haired, and it had a long face with a straight 
nose. Drooping ears became the fashion in the Old Kingdom, but later on 
erect cars came to the Tore once more* Sdmctar-homed goats appear to have existed 
here and there in Old Kingdom times, but by the Hyksus period they had dis¬ 
appeared, although the contrary has occasionally been stated. The shape of the horn 
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was twisted, sometimes approaching the ‘corkscrew'. The angle between the horns 
varied a great deal; and especially in those whose horns were pointing backwards the 
front a Is developed a bulge such as is found! in many modern breeds. As a rule, the 
females were horned, though a Few pictorial representations show hornless females 
and even males. 

Perverted horns 1 are not found in goals from Egypt. A pair from Beni Hassan, 
Tomb No. 201/preserved in the Berlin collection, h not genuine; Boesaneck has shown 
that these horns are mounted on a plaster base. 

I i is noteworthy that the ‘corkscrew’ goal has survived to the present day, Amschler 
identifies it, probably correctly, with Copra hirca girgentarm, a race of goal discovered 
by Magliano in Sicily* where the writer has been able to observe it in many places. 

It is difficult to say what the occasional presence of sc ime tar goats means. I have 
seen no specimens, and pictures of tamed ibex may easily be mistaken for true goats. 
The twisted-hom goats that reached Egypt with the Chalcolithic, r. 3500 it.c +l 
entered the country with other Eastern influences. 

What the relation is of the Sudanese dwarf goat to the ancient Egyptian goat is 
1101 clear. Most probably it is a variant. The cross-section of the horn-cores is the 
same in both. Bnessncck 1 &53)«. however* regards the various statements that dwarf 
goats existed in Egypt as unconvincing. 



FlG* 6 : 5. Humorous papyrus (f IWJI fbjeesi (ir hyaenas leading some 

goals. Egypt, Brit, Mus. I'apyrm No, to*oi6- These gnats are Mark, 
wMie and piebald proving that they are fully domesticated 


In colour the ancient Egyptian goat varied a great deal. Alongside the single- 
coloured animals were many piebald ones Tig- 6 :5;, and this already in the pre- 
dynast ic period. 

The modern mamber goat, so common in Egypt and adjacent countries today, 
with its strongly convex nose, drooping cars and long hair, is not a descendant of the 

1 t,e, speebriaw sn whirl* llir Irfl horn ii Iwislcd anti-dodewue. 
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ancient breed. More probably it came from the East, where long-haired goats have 
always been preferred, 1 

Today the goat is more important than the sheep in Africa, where as a leaf- 
feeder it finds a livelihood in the most improbable places. 

The informal ion available regarding the ancient goats of the Near and Middle 
East is far from complete. It will not be enough to study specimens stored in the 
numerous museums* for these do not (with few exceptions) satisfy the modern 
requirements for stratigraphies I details. It will be necessary' to collect fresh specimens 
from carefully excavated sites* What is so far known from the region under con¬ 
sideration appears to suggest that there is only one ancestor, the sc i me tar- horned 
bezoar goat. Long before 6yoo a r c + this goat had been domesticated, and most of 
the derived breeds lost the characteristic sub-angular and broad cross-section of the 
male horn. It may well have been first domesticaicd in Palestine, though Persia is 
an alternative. In the fourth millennium goats with twisted horns appear* and 
gradually become dominant. This change may have coincided with the Chakolilhic 
stage. By Bronze Age times the twisted horn had become the fashion. The twist 
itself varies and is not of phylogenetic importance. The twisted-horn goats are 
descended from two stocks, one being the setmetar-horned Neolithic goat. The 
other* though twisted, is nearer the bezoar and thus betrays closer kinship with the 
original stock. The question, therefore* arises whether this group is related to a wild 
goat with bezoar characters but the horns of which have a twist. 

In Western countries the dominant opinion today is that such wild goat did not 
exist. The Vienna school, founded by Adametz (1914), has, however* maintained 
that there is fossil evidence for it, and in addition it is possible that the wild goats of 
the Greek archipelago had horns with more or less distinct twists. This matter, there¬ 
fore, has to be discussed in some detail, whilst at the same time it provides an 
introduction to the problem of the domesticated goat of Europe. 

Goats in Europe 

To understand the history' of the goat in Europe it is essential to know whether 
ancestral wild goats existed anywhere in the late Pleistocene or (he early Postglacial. 
As. in the case of the sheep, the answer is not satisfactory and, if the few finds claimed 
are genuine, the wild goat cannot have been frequent. Moreover, the geographical 
distribution of true goats and ibexes is not likely to have overlapped much any¬ 
where at any one time* The two species are very closely related and interbreed with¬ 
out hesitation wherever under human influence they have a chance to meet. It may 
be assumed therefore that the ibex area was nowhere simultaneously inhabited by 
the true goats under natural conditions unless zones of different altitude made this 
possible. Ibex are essentially mountain goals that prefer 10 feed on the vegetation 

1 A primitive mambcT with short hair reached the l Janary Island* m prehistoric times, t Zcimrr. 1959 
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of dwarf shrubs above the tree-line. Thence they descend into ihe forest for pro¬ 
tec lion, Ibex occur for occurred before they were exterminated by modern fire¬ 
arms) in the mountains of Spain (Sierra dc Credos and Sierra de Guadarrama and 
the Pyrenees)* Thence they descended to low altitudes during the glacial phases, 
presumably simply following their favourite belt of vegetation. In the Last Glaciation 
they occurred on the Rock of Gibraltar and were eaten by the inhabitants of Gorham's 
Gave which lies at sen-level VVaechter, 1951, and Zeuner, 1953b , 

The entire range of the Alps was at one time ibex country ; whilst I hey were all 
but extinct some years ago, they are now 10 be found in several places in Savoy* 
the Engadin and elsewhere in Switzerland, Berchtesgadcn in Germany and Salzburg 
in Austria. Today they live under strict protection. In the cold phases of the Pleisto¬ 
cene, the ibex descended to lower altitudes, either following the belt of alpine dwarf 
shrubs that was depressed to only a few hundred metres above sea-level, or even 
spreading into the less mountainous country where tundra was flourishing. The 
famous Grimaldi caves on the I talo-French Riviera, occupied successively by 
Mousterian and Upper Palaeolithic man, contain ibex bones among the food debris, 
and so do several prehistoric caves in Switzerland* In France ibex appear to have 
occupied the Plateau Central and reached the Dordogne, In Germany an ibex is 
known from die Middle Pleistocene of Thuringia, Thus, ibex spread to the low¬ 
lands in the glacial phases, but withdrew to the high mountains in interglacial 
phases and after the Last Glaciation. They are frequent also in Italian Palaeolithic 
caves down to sea-level and as far south as Apulia (Grotta Romanelli). It would be 
worth while to study this form in detail with a view to establishing its exact specific 
identity. 

Other ibex races are found in the Carpathians, the Caucasus, Altai and Hima¬ 
layas. The ibex is thus an essentially northern rorm, though it has been mentioned 
already that the Nubian ibex, as an offshoot of this group, has penetrated through 
Syria, Palestine and Sinai into Egypt and even Abyssinia* Returning to Europe one 
finds that it is absent from the Balkan peninsula, Greece {and Asia Minor). 

On two occasions it has been claimed that south-east Europe was occupied by 
true wild goats in the Pleistocene. This is possible, but neither of the two finds has 
been universally accepted. Both are of special interest since they relate to goats 
with twisted horns, so iliai s if genuine, they would suggest a south-east European 
origin of at least one group of twisted- horn goats. 

The first find was described in 1914 by AdamcU and named Capraprism . Schwarz 
pointed out, however, that something must be wrong in the interpretation of this 
specimen since its type-locality, Zloczar in Galicia, lies in the ibex belt. Several 
workers have indeed maintained that Capra prism is a domes tic ated goat misinter¬ 
preted as of Pleistocene age, especially as It is said to have been associated with what 
appeared to be a fragment of horse. The Viennese school, how ever, adopted C\ prism 
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as both wild and genuine and, at a later date, produced a second find of this 

kind, 

Thk is a frontlet of a goat with twisted horns described by Sirkeiibcrg in 1930* It 
was found in the loess of Schleinbach in Lower Austria, five metres below the 
surface. The preservation was loessic, and three metres away from it a molar of a 
mammoth was recovered* Though the specimen was not collected by the dcscriber 
himself, one understands why he accepted this fossil as contemporary with the loess. 

The morphological characters of the Schleinbaeh goat, however* arc such that ii 
is difficult to accept it as a wild specimen. Evidently, since the question of the 
existence of a wild twisted-horn goat is at stake* the twist of the horns must not be 
used as an argument in favour of domestication* But the firontals are pronouncedly 
bulging, whilst in all goats definitely known as wild their profile h straight or even 
depressed. Sickenberg stresses this character as one that distinguishes the Schlein- 
bach goat from Capra prisca of Adametz. Furthermore, the small degree of divergence 
of the twisted horns is a domestic feature. Twisting starts with wide, distinctly diver¬ 
gent spirals. In both these characters Capra prised is more primitive than the Schh in- 
bach specimen* 

The cross-section of the horn is figured by Sickcnbcrg, unfortunately at the base 
only. Yet ii provides sufficient information to say that the Schleinbaeh goat did not 
belong to the group with the almond-shaped cross-section. It is asymmetrical enough 
to resemble the: bezoar, yet it is not sub-angular* thus resembling certain museum 
specimens of reputedly pure bezoar from western Asia or the Greek islands, the 
provenance of which, however, is not certain. For what it is worth* the cross-section 
thus links the Schleinbach goal with those of the Greek islands, about which more 
will be said later* 

What else, then, is known or has been suggested regarding true wild goats in 
Europe? 

Remouchamps is a Mesolithic site in Belgium which has been assigned to the 
Tardeuoisian or the Ahrensburgian culture (Period I of Grahame Clark). From it 
Rahir reported in 1920 two specimens of goat T without further comment. The 
associated fauna, comprising reindeer, rid deer* horse* Bos, arctic fox* red fox, 
ptarmigan and others, was evidently the food debris (perhaps including the foxes 
as scavengers) of a hunting community. What these goats were it is impossible to 
say* but the most obvious interpretation would be ibex. 

Nearer to the knowm distributional area of the bezoar, Bulgaria has yielded 
remains in the Baeho Kiro Cave and others. These arc definitely stated to be wild* 
and associated with Upper Palaeolithic tools* Details about their morphological 
characters are not known to the writer. 

The existence of a race of bezoar in the southern part of the Balkan peninsula is 
within the range of possibility. 



Fits, 6 : 6. hnn^ ^i7,cd by lion. Scythian-style 

rrprracnttktkfi from the P&x&ryk tombt, mulhem 
Silx-iriii. iifih crntury 6.C. 


There remains one olher controversial goat to be discussed* that of the island of 
jbun, north-east of Euboea, in the northern Sporades. This is not the island of 
Joura in the Cyclades, where the presence of wild goats might be expected because 
of the closer proximity to Crete anti Asia Minor, The Joura goat is well known 
because of its wild coloration. It is grey, with a dark stripe along the back and with 
black-and-white fetlocks. At one time it was considered wild, but in 1899 von Lorenz- 
Libtirnau came to the conclusion that it is a feral goat, and thus descended from 
domesticated stock. This view is now accepted by the w riters of textbooks, but its 
real status may well be more complicated. 

Unlike the bezoar group, the Joura goat has horns that are twisted into an open 
spiral* Its nose is more convex than in the hezoar and the frentals arc broader, the 
latter feature being perhaps a function of the position of the horns. The same 
characteristics occur in domestic goats, and von Lorenz-Li burnau mentions specifi¬ 
cally the Bosnian goat and the saddle goat of the Valais in Switzerland as com¬ 
parable types. But, apart from their curvature, the horns of the Joura goat have not 
yet been studied in detail. The only specimen that I have been able to study is a 
mounted one in the British Museum, the horns of which arc securely lixed, so that 
the cores cannot be examined. The outline of the middle part of the horn itself, 
however, suggests that an external angle may be present on the core- This is not 
usually the case in feral goats and would be a primitive character. 

That the twist of the horns is so much more pronounced than in any bezoar is 
not necessarily proof oT domestication. The male horns of the goat of Ere morn do*, 
an island near Melos, have their ends distinctly turned outwards, and this may be 
regarded as the beginning of the Joura tw ist. The fact that, or all the islands of the 
Greek archipelago, uni) Crete and EremomUos have wild goats suggests that in the 
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past many were inhabited by our species, and it is at least conceivable that these 
island races displayed a tendency towards twisted horns which increased in the 
d tree non of Europe. In other words, the concept of a south-east European wild 
twisted-horn goat as maintained by Adametz and Sickcnbcrg is not unreasonable, 
though the material which these authors studied is not conclusive. The Joura goat, 
therefore, may after all have retained a large proportion of wild blood, in spite of 
repeated contamination with domesticated stock. The scientific name of the Joura 
goat is Capra donas Riichenow, and this name should he used for the primitive south¬ 
east European goats, should these prove to represent an original wild race. 

The problem presented by these goats is of some importance, since it is con¬ 
ceivable that one or several of the domestic breeds with twisted horns (though not 
that of Bronze Age Jericho and Cyprus) may be their descendants. In this case, an 
early centre of goat domestication would have been located somewhere near Greece, 
This hypothesis is here put forward merely because it deserves attention and in the 
hope that excavators in the area will in the future pay more attention to the collec¬ 
tion of ostcological material. 

Archaeological evidence from Greece and the islands suggests that both scimetar 
and twisted-horn goats were domesticated. Alt records from ancient Greece softer 
from lack of scientific information. Clearly, statements like 'sheep or goal', or goal 
only, convey nothing in an area where the beast occurred in the wild siate. From 
Crete, goat is reported from the Neolithic, but sheep not until the Late Minoan 
period [c. 1600 u.c. onwards)* No mention is made of the breed of goat Fig. 6 : 7), 



Fig, 6 : y. Seal impression fmin 
Minoan period of Lytuu, Crete, 
showing a chariot. drawn by goat*. The 
animals appear in be of b^Hiar-iypr, 
and El is iiilcitvEin^ In note iliac goats 
were actually used as draught animals, 
l l hol(j T Aduijolean Miwnim. Oxford 


Similarly, ‘sheep or goaf were used together with cattle and pig by the barley 
cultivators of the Neolithic A of Greece, and goat Is stated to be present in the 
Neolithic B at Sesklo. and Dimini, c, 2500 n,c h Troy I Cc 2400 u.c.) had it^ tike the 
approximately contemporary Kdrds culture of Hungary. 

On Greek coins a scimetar goat appears at Paros, in i* 700-480 u.c. ■ Fig. 6 : B), 
and one with twisted horns is depicted on a coin of Archelauji I, of 413-399 b.c. 
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(Fig, 6 : 9), as well as or many others Fig. 6 : 10). The most remarkable likeness of 
a goat that the classical world has produced is undoubtedly the gold rhyton from 
Pamagurishtc in Bulgaria. It shows the anterior portion of a male goat of the Joura 
type. 



FlO. 6 : H, Kneeling go.it on silver roin from 
Paros, tircefc islands, 700-4B0 H-C r SdtiLCiar 
goal looking backwards. Diam. 12 mm. 
After Head (1959) 



Fig. G: 9. Silver coin of Arrhi lans F 413-399 
Eke. Fore-part of a hairy go^l wlili twisted 
horn* of the dorem type. Piam. 10 mm. 

After Head (1959! 



Fro, G: 10. Bronze coin from Paros, one of 
the Aegean islands, fourih century ei.c.. 
showing a hlfih-legged goal with shartcrird* 
somewhat twisted horns and a lung beard. 
This lype is dose to the average domesticated 
type. Diam. 15 mm. After Head ( 1959 ) 


The spread of the domestic goat into northern Europe 

Let us now consider what archaeological evidence tells us about the appearance of 
the goat in northern Europe. The breed that arrived in the Neolithic was of the 
scimet&r type. It appears to have been imported from the south-east by the Danuhhn 
invaders* for horn-cores resembling the bezoar were found in two Eandketamik 
settlements in Wurltcrnix'rg, smith-west Germany. At the \ iesenhauser Hoi* 
Markung Stuttgart, a skull and a scimetar horn-corr were found in 1931 and 
recognized as what they were by O, Parol. The other specimen was found as long ago 
as 1887 in Bad Cannslatt near Stuttgart, but recognized only in (933 by Professor 
Vogel, Both finds probably antedate the Neolithic of the Sw iss lake-dwellings. 

In the earlier Neolithic lake-dwellings the goat is relatively frequent. Later on t 
the sheep increases in number at the expense of the goat. This succession has been 
observed elsewhere. The date of the Swiss I a ke-d ^veilings is too late to indicate the 
actual order of domestication, the cause is more likely to be ecological: the goat as a 
destroyer of woods being useful in the early stages of colonization, the sheep as a 
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grass-feeder being more valuable once open wastelands had been created by the 
impoverishment «f the soil through primitive agricultural practice. 

About the affinities of the early Swiss goats opinions differ. At the sites of Egolzw il 
2 and Scematte-GeJlingen scimetar-homed goats arc found, at the former they are 
found exclusively. That these arc descendants of the brzoar is evident, and modem 
investigators like Heschder and Rueger 194a) subscribe to this view. The Egolzwil 
goat continued to the late Neolithic and the Bronze Age arid has perhaps survived 
to the present day in some of the Alpine breeds. Links in the chain are provided by 
the Lair Bronze Age site of Zilrich-Alpenquai and by the smaller race that occurs in 
deposits of the Roman period. This group of breeds, therefore, presents no particular 
problem. It is likely to be descended from the bezoar -1 ike imports of the Damibians, 
and it came from the south-east. Hi:nr 1943} holds that the modern dwarf goat of 
Lapland is a direct descendant of the turbary goat. 

On the other hand, goats with twisted horns, too, appear in Europe relatively 
early. The twist is not so strong as to suggest an animal with ‘corkscrew’ horns, and 
it is on the significance of this tw ist that authors disagree. Htlzheimcr said that the 
oldest lake-dwellings have yielded a small goat with twisted horns. But this very 
statement is disputed. According to Heschdcr and Rucgcr, Hilzheimer has mis¬ 
understood the text of Sluder’s description, and the twist is in their opinion non¬ 
existent, 

A large goat with twisted horns, however, appears in the middle period of the 
Swisslake-dwdfin^, the so-called 'copper-goaf. This was apparently a true *cork- 
screw goat. After the late Neolithic and the transition to the Metal Ages this type 
is not found until the Roman period, during which it was perhaps imported anew. 
It is believed to surv ive in the saddle goat of the Valais. 

The evidence from Switzerland and south Germany thus establishes that the 
scime tar-homed goat was the first-comer in the Neolithic of central Europe. A 
goal with twisted horns, however, was present here and there, though rare. In 
the Bronze Age they became the dominant breed in Austria and Germany, and the 
scime tar-goal became a relict surviving in some areas, such as valleys in the Alps, 
and some parts of Scandinavia. 

In Hungary, also, U survived at least into the second phase of the Bronze Age. 
At loszeg, the scimetar goat occurs in levels v and p, representing the Nagyrdv 
culture of the Early Bronze Age, and in level 0, the base of the Ha Ivan culture. 
1 here is no trace of a goat with twisted horns here, and one wonders by what route 
the latter entered northern Europe, if not via Hungary, It is, however, conceivable 
that the loszeg people lost interest in the goat, for not only do sheep gain the upper 
band in the course of the Bronze Age, as elsewhere, but goats disappear completely 
above level 0. 

In the late Neolithic (SckmtThramik} grave of Fdllik, Burgenland, Austria, 
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remains of at least two female goals and a kid were found. One had a horn-core large 
for a female, with a width of 26 mm + at the base and an an ter o posterior diameter 
of 37 mm, According 10 AmschJcr it resembles the modem 'Black-neck' goat of 
Switzerland with its distinctly* but not tightly, twisted horns. This form, therefore* 



Fiu r fj: 11, British domoticaled gnat JVoni Upper SandaLg, Inverness, resembling she Hebrides 
breed, Similar lypn c rrmmnr ij| Srandiiliavia- HtJfhS twisted flEcTOU-fashion, hair |i>n^- Photo 

Ronald W. Clark, Judy 11)55 
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belongs to the prisca type, of which it is one of the earliest European representatives* 
The large size of the female horns distinguishes it from those of the Swiss lake- 
dwellings, and it may represent a new breed that was slowly spreading into Europe 
from the East. Similar horns of the prhea type were described by Professor Amschler 
from the Umficld and later Bronze Age cultures, the FLdlstatt and Roman period 
of Austria. From Olivala some cut and sawn horns arc known which must have been 
used as scrapers. The La Tine oppidum of Manching in Bavaria (Polloth, 1959; 
had goats with prisca horns. They varied little and were larger than Neolithic though 
smaller than modern goats in Bavaria. Their number is small compared with the 
sheep, and Polloth considers that they were mainly kept by poor people as cheap 
producers of milk. 

As in southern countries such as the Canary Islands (TSeuncr, 1959), the goat has 
become feral in sparsely populated pans of temperate countries. In some areas it 
has reverted to the wild type in coloration, but ihc domesticated horn-form remains. 
In others little change occurred, and it is a mistake to call such goats ‘wild* (see, 
for instance. Baker, 1954? ™ Wales). 

Little would be gained by expanding this survey. Both ty pes of goat have been 
bred in Europe 10 the present day, though the moderately twisted horns pre¬ 
dominate Fig, 6 : 11. This is perhaps due to interbreeding, and possibly also to 
the appearance of a twist in a scimetar breed* Horn-shape is notoriously variable. 



Fig. 6 : is. Small bronze goal of ihr Imperial Roman 
peritKi Rhineland* of the type tlluMralrd and figured in 
Fig, E : E1, Whether this lons-haired ^oat was as short- 
]oR?>frd a* shown h unremin.RhdiiischEs Landttmuseum, 
Ikhnn, Rc^. Nn. U1258. Natural si it. 
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A larkkor and Circassian goat 

There h one group of wild goals with perverted horns, the markhor of Turkestan, 
Afghanistan, Baluchistan. Kashmir and the Punjab. The horns of the male are large, 
and the intensity of the twist varies from an open spiral to a closely wound ‘corkscrew , 



FiO r s 13. Km-rlinii cjoai on silver suiter from Cdrndcrii, Clilkta, 450- 
4 cmh js.e. It is tiotclear whether U is amended 1.0 show ji wilder domaticaicd 
lype* although horn* iire twisted t/orr^-faihion. Twice natural si^c, Author's 

collection 

Fia r b: 14. Silver coin of Ktnpcrur Hliitippus II. - M _L! 40 ' showing a 
high-kgged gcjiic with short hair and a very Jonpj heard. The horn* arr up¬ 
right and appear m be of thr Cirra^ian type* Twice natural *szr. Author's 

collection 

Tim group plays practically no part in the domesticated stock ol the West, from 
the Caucasus through Turkestan into central Asia, however, a domestic goat with 
perverted horns is Found which the Turks brought to Asia Minor and thence to 
Egypt This is the Circassian goat ; Fig. 6 : 15). Antonins and others have suggested 

that it is the descendant of the markhor, and if is certainly one of the very lrw ! 

domestic breeds that could have come from that Stock, The horns of the Circassian 
goat are almost vertical and twisted around their long axis tightly, but curiously 
enough with a very small angle of torsion. Another peculiarity is that the cross- 
section of the horn-core differs from that of all bcKoar descendants in being blunt 
in front and keeled posteriorly. That this goat is not derived from the bezoar is 
thus evident. There is as yet no archaeological evidence concerning its history. 

Summary 

The goat was probably the earliest ruminant to be reduced to the state oT domestica¬ 
tion, Both the Belt Cave in Persia and the pie-pottery goats of Jericho suggest it. The 
Natuftans of Palestine may have owned goat herds. It remains to be seen whether 
the goat was followed by the sheep, or met versa t or whether they were domesticated 




Fig. 6 : 15. A domesticated 
goat 0f (hrjfatawr/j type from 
Altai Mountains, Ktah Agach 
slejjpe on the Mongolian 
lunlrr. Note pcmrled 
horns After AmschJer 



Fig. 6 : 16, Feral gont from the island of La Palma-, 
ternary Islands, This goal ha* reverted ill itiikI 
raped* to [he wild type accept that the horns are 
ciunely twined, but very similar goats si ill occur 
among the domcsTicaicd stock of the Canary 
Islands, Specimen exhibited in the Musco C-mario, 
Las Palmas de Gran Canaria 
150 
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simultaneously! Ii would be premature to be dogmatic on ibis point, though in 
several Neolithic localities the goat appears first. 

In the course of little* however* the sheep got the upper hand* especially in 
temperate countries, presumably because its meat is tastier and less tough and 
because it produces both Tat and wool. Moreover, where cattle art kept without 
difficulty the need of keeping goats as milch animals does not arise. \ et, where 
pasture is scarce, where thorny scrub dominates over grass* where it is difficult on 
account of lack oI good food and water to keep cattle, the goat becomes an important 
economic factor (Figs. 6 : 16, 17, 18a, b); for it is able to Eve under conditions which 



Fig. 6:17. Digging-hook made from a goaf* horn* 
prehistoric, Gran Canaria, Canary [aland*. The use of 
iheae remarkable hooks for the tilling of dir land wax 
described in (he early Spanish records. An unusual 
example of the goal as a supplier of raw material. 
Length 20 on* Museo Canariu, La* Palmas dc Gran 
Canaria 


do not suit sheep, and ii provides milk in quantities which arc large compared with 
the size of the animal Hence the goat has been kept for preference in the moun¬ 
tainous districts and tltc dry steppes all over the world. 

As a producer of raw materials lor technical processes, the goat is less important 
than the sheep. Its skin has been used since time immemorial for water containers, 
but it does not supply fat and its hair is usually coarse, wool in the strict sense ol the 
word being rare. Therefore, though goat’s hair is used, and no doubt has always 
been used where available, the sheep became the most important producer of 
spinning material. One wonders why the goat has not been completely replaced 
by the sheep. The reason appears to be that as a browser it prefers environments 
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diflVrcnt from those liked by the sheep. It can thrive on dcscri scrub, and it yields 
more milk than its relative and rival. 

Finally, another possibility has to be considered. Was ihc goat so important to 
begin with because it was the original milk-producer, and did its usefulness decline 
when cattle were domesticated? 



FtO, 61 1 8(a). Upper side of a nhallow wooden 1 ray having the shape of a goat's udder, 
possibly used fur separating the whey from the dime. Note the overflow in the left 

Beat 


Fits, 6 : 18(b). Underside of the same bowl, carved in the shape of a female human 
body with an incision suggesting the genitalia. This important discovery was hot 
intcrpreird by Don Simon Benitez Padilla, who considers the wood TO be Euphorbia 
ap., which, if confirmed, would further emphasize the connection with b milk\ the 
arborescent spurges of the Canaries being very rich in milky juice. This utensil dis¬ 
plays a most interesting s>tu holism combining human fertility with goat + s milk. That 
the goal played a part in ihe fertility cult of the ancient Canarians is described by 
Bcmaldrz* According to this authority there existed in the fourteenth cenimy a 
temple where sculptures of a woman and goat in the sexual act were worshipped by 
means nf libations of milk. Specimen in the Muieo Caiiano. Las Palmas dc Gran 

Canaria 
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The Sheep 


SCIENTIFIC NAMES—This list is inevitably elaborate in view a! the contusion that 
exists concerning names of sheep* The system of the wild forms here adopted! after careful 
Consideration is closely akin to that of Russian writers like Bobriuskoy and Gromova, and 
of Ellerman and Morrisun-Scott in this country* Subspecies have been enumerated only in 
so Dir as necessary, the lists being incomplete. Vernacular names are commonly used tor 
the major groups, but care should be taken to distinguish the arkal or arkar from the unai 
and from the argali. The Recent sheep have licen treated as separate species, but they are 
very closely related to one another and form what taxonomists cab a specie-group- 

villafranckias sheep —Oils antiqua Fommerol (Auvergne), 0. skmtoai&msis Mats- 
(Nihowan, China)* 

lower pleistocene Oris smmii Newton (Cromer Forest Bed, England) t 0 - cf* mgrtfi 
Blyth (Fra tike nbach and Lauffen, WUrt tern berg), 

upper p lristogenE ™Ovis orgalvidts Nchring (Ccriova Cave, Moravia), O. ammvn fwsifos 
Pavlov (Transbaikalia)* 

probably post-pleistocene —0 . mannhardi Toula (Lower Austria), O . africana Pom. 
(Algeria)* 

recent sheep, aiQUFFLON GROUP —Ovis irnuiWn Schreber 178a. G.m. mtisimon Schrdjer 
(Sardinia), Q+m, ocddtntdis Brandt and Ratzeburg (Corsica), 0 ,m. aphwn Blyth (Cyprus)* 
O.m . anatotiw VaL (Asia Minor), O.m. armtnhrm Nosonov (Armenia, western Trans¬ 
caucasia), 0 . fmstmiea Nasonov (Laristan, southern Persia). 

u rial croup Ovis 0nerdd is Gmelin 1774 (nec Lydekkcr), Q*. orvnialis Gmdin (eastern 
part of Elburz Mountains, Persia; Kopei Dagh Mountains, extreme south-wcat of Russian 
Turkestan)* C.s. arkd Evcrsmann (arkar or arkal* Ust-Urt urial; low land steppes between 
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Caspian Sea north of Kara Bugas and Lake Aral, separated from other races by a strip of 
desert, the Karakum), gxlottros Hutton (Afghanistan, Baluchistan, Wasiristan), 
0 ,tt. urmiana Glint her Luke Urmia in western and Isfahan in central Persia 1. O.c, mkiaei 
Lydekker (western Elburz), Or*. Blyth (urial: Kashmir and western Tibet:, 0 . 0 - 

pimjabenrit Lydckker (Salt Range, Punjab ) t bochnriensis Nasonov (Baljusuij eastern 

Bokhara). 

argali GROUP -Of is ammon L. 1757 argali: headwaters of! riish and Amu Darya, eastern 
Pamir so Tian-Shan and Altai, Tibet, northern Himalayas from Ladak to Sikkim, 
Mongolia, northern China.. O.j. ammon L. (Altai), 0 .a. pofii Blyth (Pamir). Many other 
subspecies. 

bighorn group- Ouis eoMtdtnsu Shaw 1804 (bighorn of the Americans; from the Stanovoi 
Mountains in Transbaikalia and the mouth of the Yenisei River to Kamtchatka and the 
Tcbukchcn peninsula in the Old World, the mountains of western North America, 
northern Canada, Mexico). 

domesticated SHEEP —Oms arits L. 1758. The names of this group cannot l>e correlated 
or synonyrmzcd with those for the wild races in accordance with the International Rules 
for Zoological Nomenclature. Whilst many later writers have refrained from introducing 
new' and invalid names, some are much used in publications on domesticated animals 
and archaeology, as for instance the following: Urns aries palus Iris Ruetim. ! turbary sheep; 
Neolithic Switzerland), O.a , studtri Durrst (copper sheeps Switzerland), 0 , hngipts pdafo- 
tgjptius Gail lard and llucm (ancient Egypt), Q. jubata Pitzinger syn. 0 , arks africaim L. 
{Fezzan to West Africa) f O.a. plaint a (fat-tail sheep; Levant T North Africa), Om. dolichura 
(long-tail sheep; Africa, Asia Minor, Arabia, India), Om. stea&npyga : fat-rump sheep, 
Asia) and many others. 


N ext to the goat, the sheep was the earliest ruminant to be controlled by 
man. That the goat was domesticated earlier is suggested by the evidencr 
at present available, but it is conceivable that the sheep came first in some 
areas. That the sheep would have been domesticated with the help of the dog, 
much like the goat t has been pointed out on p P 61. On the w r holc> evidence favours 
a western Asiatic origin for the domesticated sheep, though certain breeds are un¬ 
doubtedly descended From wild races other than the western Astatic. 

The sheep of the Villafranchian period prove the existence of an ancestral stock 
which extended from western Europe {(his antiqua Pommcml) to China {Om cf. 
shanhmgtnris Mats,), Pleistocene remains are scanty* though interesting. Qvis lamnii 
(Newton) comes from the Cromer Forest Bed of East Anglia, an interglacial deposit. 
Lydckker has already pointed om that this sheep resembled a large mouillon. To the 
same group appear to belong undescribed remains labelled as Qvis cf. vignei, from 
Franfcenbadi and Lauffen in Wurttemberg, preserved in the Naturaliensammlung, 
Stuttgart* 
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Upper Pleistocene sheep arc more numerous, though rarely properly described. 
It may be regarded as certain that wild sheep occurred in Europe north of the Alps, 
apparently during one or more phases of the Last Glaciation. They are known from 
several localities in France, including Chate I perron; from die Magdalenian site of 
Kcsdrrloch, Switzerland; From Danzig; and, most important, from the Certova Dira 
in Moravia. From this cave, Nchring described a large sheep, which he called (his 
argaloidts , This comparison with the argali has often been taken to mean that this 
sheep was an argali. In fact, only its limb bones are known, which arc large and 
point either to a small argali or one of the urial group. It is therefore conceivable that 
Asiatic steppe sheep penetrated as far west as central Europe along the belt ofloess 
steppe which existed at the time. The moufflon, which prefers the protection afforded 
by trees, is less likely to have inhabited such an environment. 

Late Glacial or early Postglacial wild sheep have occasionally been reported. 
The most remarkable are those mentioned by Tscherski from the \ ana Delta in 
northern Siberia where they appear to have existed, together with horse, bison and 
tiger, in the Allerod oscillation. They are attributed to tiie bighorn group which still 
lives in northern Siberia. The Pleistocene of China has yielded Oiris shantungmsis, the 
type originally described by Matsomuto (not to be confused with the Nihowan form). 
Ovis mannhardi Toula from Eggrnburg (Lower Austria) and an Ovis africana 
reported by Pomel from the Grotte du Grand Rocher at Guyotville (Algeria) are 
probably domesticated specimens erroneously regarded as of Pleistocene Age. 

There are four main types of wild sheep still living'* the moufflon of Europe, 
Asia Minor and western Persia; the urial of western Asia and Afghanistan; the argali 
of central Asia; and the bighorn of northern Asia and North America. No true wild 
sheep occurs in North Africa or elsewhere in that continent. North African rock 
engravings, of course, show many sheep and of these the majority are undoubtedly 
domesticated. The remainder carry no weight since their wild status cannot be 
proved. It must be pointed out, however, that there occurs in the North African 
mountains an animal which is locally called the moujlon a jaaueiteiUs, a member of 
the family Ovidae. It is, however, not at all closely related to the sheep. More 
properly, it is called Barbary sheep [Ammotragtis term Pallas), and many engraving 
are known as well as bones, indicating that this species was a common game in 
prehistoric North Africa. Contrary to many statements in the earlier literature, this 
species was never domesticated. 

The moujUon group 

Two areas ol" moufflon exist today, one in western Europe, the other in western 
Asia, mainly Asia Minor, The European moufflon 1 0 .m. musimon Sehrcber) has 
today a curiously restricted distribution, being confined to Corsica (Fig. 7 ' t) and 
Sardinia. It was at one time believed to have occurred in Sicily, but this statement 
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appears to be due to the mistaking of a Sardinian locality for a Sicilian one, Fitzinger 
(i860; reported about 100 years ago that wild sheep occurred in quantity on the 
mountains of south-eastern Spain. This record is less easily dismissed, since Blvth, 
in 1841, also refers to moufflon -1 ike sheep on the Iberian peninsula, with the follow¬ 
ing words: ‘It is sometimes stated, but 1 do not know upon what authority, that a 
few of these animals are still found upon the mountains of Murcia.’ But there appear 
to be no other records, whilst in those particular mountains the Spanish ibex is 
abundant which, with its comparatively short hums, may have been mistaken for a 
wild sheep. 



Fk;, 7: ( . M( nil Hon ewe front Monte Cimtt. Corsica, This 
specimen carries small horns, bm oilier ewes are hornless. Photo 
Lutz Hoc It 


The complete absence of wild sheep from the Continent of Europe is a curious 
matter. It has greatly contributed to the exclusiveness with which the urial-origin 
of all European domesticated sheep has been claimed. Yet there are north-west 
European and African breeds showing unmistakable moufflon characters. This 
point will be discussed later on. With a shoulder height of about 65-70 cm. the 
European moufflon is the smallest wild sheep. The back and the sides are dark 
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reddish-brown, with a blackish median line from the neck along the back, gradually 
fading out. In winter the older rams have a conspicuous white patch on each side. 
This is commonly called the saddle-patch, though the two areas never unite across 
the back. This patch occurs on other moufflon, but in no other sheep. In front of it 
a vertical dark line is commonly present. The underparts are of a lighter colonr, and 
become whitish ill winter; they arc often marked off by a black line. The tail is short, 
with twelve vertebrae, and the necks of the rams carry a dark ruff on the underside 
(Fig. 7:2). 



FiC. 7:2. Munition herd in Lominn Zoo* Though ihery arc 
shedding tbtir coats the colour pattern is already visible* 
including ihe black line along the side of the belly. The general 
colour varies from a light brown to almost black. All have 
black horns. Note that moulting occurs in paichcs which may 
have suggested the use of wool eo early mail {see Testy Phoio 
F.E.Z. 


The horns of the European moufflon arc: curved in a circular las hi on (ammon + s 
horn). The tips arc cither turned outwards in the normal way (this appears to be 
the rule in Corsica) but in other specimens the tip turns inwards towards the neck. 
This twist of the hom is called ‘perverted 1 , it is comparatively frequent in Sardinia, 
About 50 per cenL of the Corsican ewes have horns up to 20 cm. long, whilst the 
remainder are hornless. The horns or the ewes and of the young rams have a sharp 
inner frontal edge, a condition which German writers call ^iegtnhomigkeil ("goat- 
hornedfiess p ). 

In Sardinia hornless ewes appear to dominate. 1 owe this important information 
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to Dr Lutz Heck; it will be seen later on that the frequent occurrence of horns in 
mni illon ewes weakens the argument that all European domesticated breeds must 
hr descended from the urial. 

It is interesting to note that the moufflon have established themselves well in 
many forests of central Europe. About 1840 the first specimens were transplanted 
from Sardinia to the deer park of Lainz in Austria by Prince Eugcn. This original 
colony was used to start a similar one in Hungary, and most of the German moufflon 
are derived from the Hungarian, Le. originally Sardinian stock. 

In recent years, however, numbers of Corsican specimens have been added. Luiz 
Heck estimated the number of German moufflon at between 10,000 and 15,000 in 
1945; w ith this one should compare the 300-odd wild specimens of Corsica, and the 
Sardinian stock which is hardly larger. There are other introduced herds in Holland, 
Luxemburg, Switzerland, Italy, Poland, the Carpathians, Yugoslavia, Rumania 
and Crimea, 

The moufflon have taken to the European forests a* if they were their natural 
habitat. H<-rk points out that although they feed on grass, moufflon are fond of the 
protection of open forests. This is a condition which is found in most central European 
forests, in which the pine is an important tree. Moreover, grazing is usually available 
in such forests. Ii is a misconception to regard sheep in general as steppe animals. 
The Cypriot moufflon live, like the European, in open woods, and Bobrinskoy 
pictures the Afghan urial in the same environment. The Ust-Urt urial or arkar), 
however, and many races of the argali live in the steppe and semi-desert. 

In Cyprus, Asia Minor, Transcaucasia and parts of Persia the oriental moufflon 
is found Q r m, option, c(c . On Cyprus it is very nearly as small as the European 
form Fig. 7 : 3], but on the Astatic continent it attains to a height of over 80 cm. 
In coloration it resembles the European Form. The sad die-patch is present in 
winter and the male animal with its dark, reddish-brown coat, the black lines, 
the saddle-patch and the white feet presents a beautiful picture. The females are of 
a lighter brown, and the saddle-patch is very indistinct or absent. In summer both 
sexes are much paler, and the coat becomes sleek. 

The horns fnrm open circular spirals and are pronouncedly perverted, so much 
so that large horns Injure the neck. The females are hornless, at least in Cyprus 
where 1 have ascertained it. There arc still about 300 Cypriot moufflon in the 
Stavros Forest of Cyprus. They are usually seen in small groups. The maximum size 
of a flock observed by Mr Kamitsis, the forest officer, is seventeen. But on one 
occasion they did not hesitate to join a large herd of goat, so that they appear not 
to be averse to larger congregations. The Cypriot moufflon feed mainly on grass, 
though they spend most of their lives in forests (with little undergrowth). 

The oriental moufflon is not generally believed to have produced domesticated 
sheep, though there is reason to suspect that some breeds are descended from it. It 



Fig,. 7 : 3, Male f>f Cypriot motifHuii in ihe Scavros 
Mountains, Cyprus Pfooiu F.E Z. 


is as short-tailed as the European form. Its distribution covers a considerable portion 
of the western Asiatic mountains adjacent lo the Fertile Crescent. Almost the whole of 
Asia Minor once had it, and it extended both imo Transcaucasia and into central 
Persia (Isfahan) and southern Persia (Laristan}* The last-named locality* however, 
harbours a form which may be regarded as a distinct species (Om iaristmm Nasonov), 
Thus, sheep of the moufflon group at one time occurred all along the northern 
mountain fringe of Mesopotamia, 

The Urial group 

The ancestor or the largest number of domesticated breeds is probably the urial 
(Oms oritnktlif, Gmclin). It occurs from Tramcaspia through Turkestan, northern 
Persia and Afghanistan to western Tibet and the Punjab. Like most other wild 
sheep it is partial to mountains, but on the Ust-Urt plateau* between the Caspian 
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Sea and Lake Aral, its subspecies Ocii mtnialis arksf , the ‘arkar* {fl'c) or Ust-L'rt 
urial Fig, 7 : 4) occurs in the steppe. The present restriction of sheep to mountainous 
areas is perhaps to some extent the result either of persecution or of absorption of 
lowland races into domesticated breeds. The lowland urial of Ust-Urt undoubtedly 
represents a likely ancestor of some domesticated sheep, in so far as environment, 
manner oflife and even certain characteristics of the body arc concerned. 



Fk;, 7 I 4- MaJc urial from Ust-Uri region. NoEd t hr. 
flattened nnicrior face of ihc hums and absence of 
monition suMIc-paieh. Phsto Lutz Heck 


These sheep stand from 80-90 cm. high. Their horns arc large, strongly wrinkled 
and curling forwards by the sides of the Face, am mon-fashion. They usually do not 
form much more than one complete him, and the tips arc turned slightly inwards 
or outwards. In the Ust-Urt urial the two front angles of the horns arc very pro¬ 
nounced , giving them a flat surface. The females have short upright horns. 

Urial arc greyish brown in winter, and reddish or fawn in summer with whitish 
underpays. A ruff of black stiff hairs often adorns the throats of the rams. Their 
horns arc whitish and thus quite distinct from the black moufflon horns. 

The urial is the only sheep which according to Lydckkcr (igia) had a slight 
tendency to have a longer tail, though in the descriptions of the wild races it appears 
as short. Hilsdicimer (1941), too s in discussing the sheep from the Mesopotamian 
site of Tell Asmar, holds that the tail of the urial is comparatively long (10 cm,), 
compared with the oriental moufflon, for which he gives a length of at most 3-4 cm. 
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Both values appear loo short f bui since much depends on the method of measuring, 
the proportional difference may be accepted. 

In northern Persia and adjacent Turkestan the area of the distribution of the 
Lirial comprises well-known early Neolithic settlements. As a game animal it occurred 
at Anau and Shah-Tep£, and presumably ai Bell Caw also. 

Fht Argali 

The arg;iI i (Octj ammon L.} must nol be confused with the arkal, a race of the Uriah 
It is a very large sheep with a shoulder height of up to 120 on. and occurs farther 
east and north-east than the uria) s ranging from Bokhara through the Altai Moun¬ 
tains and Tibet to northern China. It hits certainly contributed to the domesti¬ 
cated stock of India and the Far East* but in connection with the origins of sheep¬ 
breeding it is of subordinate importance. The horns of the argali are very large and 
strongly wrinkled, turning forwards by the side of the face in a spiral which often 
forms more than one complete circle, their lips pointing outwards. The horns are 
particularly thick at the base, where they touch in the rams. , and the ewes are 
normally horned also. Argali are pale-coloured and tend to show' much white on 
the hind quarters. The tail is very short. 

Fht Bighorn 

The bighorn [Om canadensis Shaw) is the only wild sheep which can safety be 
excluded from the ancestry of domesticated stock. It stands about one metre at the 
shoulder. The skull is relatively short, and the orbits arc very prominent. The horns 
arc comparatively smooth, apart from lines of growth, and the front outer angle 
is strongly developed. They form about one complete circle and the tips point 
outwards. 

These sheep range from Mexico to Alaska, and in northern Siberia westwards to 
the mouth of the Yenisei. 

Characters of domestication 

The literature on the domestication of the sheep is voluminous. Much specula lion 
has entered into the discussion, usually certain tenets being adopted and believed to 
be correct. Among the supposed domestication characters are the presence or 
absence of horns in the females, length of the tail, quality til the coat and hair colour. 

Instead of discussing the numerous views that have been held concerning the 
origin of domesticated breeds, is is here preferred to start from the w ild species and 
thus to look for those domesticated breeds that can, with some degree of probability, 
be derived from one nr the other of the wild forms, considering the remainder oJ the 
domesticated stock as of uncertain origin. Gradually this category will be reduced 
as research continues. 


a. litU. [j. A-~ i. 



162 


DOMESTICATES ANIMALS 


All domesticated sheep are descended either from the moufflon, the urial or the 
are.di. Though these arc usually treated as species for the sake of convenience, they 
are not only extremely closely related to each other, but connected by intermediate 
forms. 

What, then, distinguishes domesticated from wild sheep? 

Wool. To the European observer the most striking characteristic of the domesticated 
sheep is its thick coat of wool. This is largely due to the almost universal adoption 
of the Merino or some other wool sheep. There arc, however, many non*European 
domesticated races with a normal coat oThair concealing the short wool, whilst the 
winter coats of wild sheep have quite normally dense wool which is long enough on 
the body to make the hair inconspicuous. Since sheep-breeding appears to have 
originated in parts of western Asia, where the winters arc very cold, the selection of 
individuals with unusually long wool and the breeding from them of a wool sheep 
would have been a comparatively easy matter. Hair has by no means disappeared 
even in European breeds, primitive ones like the Soay having retained long hair on 
the neck, whilst many tropical breeds have sleek coats of hair. A few breeds are 
entirely naked (Fig. 3 : t). 

The presence of wool, therefore, is a matter of degree. It is best developed in the 
wild sheep of snowy winter cl imates. In these, however, it is present in abundance, 
and there is no need to assume that the discovery of the use of wool was clue to a 
special act of human intelligence. The winter coal is shed in patches, sometimes of 
large size. The writer has himself plucked such patches. They consist mainly of 
matted wool, with a small amount of hair. No early sheep-breeder could have failed 
to notice the useful qualities of this material. 

If he was already familiar with the art of twisting vegetable fibres into threads, 
he would have quite naturally proceeded to spinning wool, obtaining his crop in the 
first instance from the moult of his animals. On the other hand, ifhe was not acquain¬ 
ted with that art, the making of felt would have suggested itself. The fact that there 
is a large area of central Asia in which felting is extensively practised appears to 
indicate that in these parts of the world spinning and weaving were preceded by 
felting. Neither felting nor spinning is tied to agriculture; both may well have begun 
in pre-NcoUthic times and even initially have been based on crops obtained from 
game animals. 

Evidently, once the stage of purposeful domestication had been reached, selection 
would have been applied in order to develop prolific wool producers. In hot countries, 
however, and in those where vegetable nbres were preferred (Old Kingdom Egypt, 
for instance), sheep with little wool were kept. 

Long toil. A very Curious feature present in many domesticated sheep is the long tail. 
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All wild sheep have extremely short tails with not more than thirteen 1 vertebrae. 
There are domesticated breeds with a normal short tail, such as the Soay and Faroes 
breeds, whilst others have up to thirty-five vertebrae, the tail being long enough to 
trail on the ground. Our modern wool-sheep belong to an intermediate group, 
though docking is practised to a large extent in order to avoid excessive soiling of 



Fig. 7 : 5, 'Hit vertebrae t*f the tail of a 
Soay sheep. After Ewart 


the tail. In dry countries* however, sheep can be seen with long thin tails dangling 
down almost to the ground like a limp piece of rope^ Some of the long-legged African 
group belong here. 

Fat toil. Great length is not the only remarkable feature observed in the tails of some 
domesticated breeds. Often an astonishing amount of fat develops on the tail or near 
it. The long tail can at the same time be fat [Q.a. dolkhura) f as in the sheep described 


1 The number is variously given as twelve or thirteen. Thtl depend* on the presence or absence of the 
vestigial term Inal vertebra (Fig; 7:5). 
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by Herodotus (III, 1 e 3} from Arabia which earned ihrir mils behind diem on little 
earl* Fig. 7 : ft This contraption for the conveyance of a delicacy much coveted 
by the breeder has continued to the present day* It was depicted by Rudolf the 
bidet in his r \tw Hitf&iJ 0/ Ethiopia in [G82 and it is still used today in some parts of 
India and Asia Minor. 



FlUr 7 1 6 . Lwig-mlied Eastern slice j> carrying ia tail oil 
a sniLill carl- Fint illustrated in Rudolf the Eldtr's ,Vm 
Hillary of Ethiopia, a d , 1682 


Another group of sheep very popular in North Africa and the Levant is the broad 
fat-tailed sheep O.a. platen i). Its tail is actually of medium length, but the lip curls 
upwards, whilst two large lumps of fat grow on the sides of the basal portion. In 
Tunisia and again in Palestine these sheep arc bred almost to the exclusion of others. 
Tails can attain a weight of ten pounds, whilst the carcass of the same animal may 
weigh no more than fifty or sixty pounds. To this gToup belongs the dumba sheep of 
India and centra] Asia, and it loo was know r n to Herodotus from ‘Arabia*. 

From certain fat-tailed sheep appear tu he derived the fat-rLimped breeds of 
. Asia, in which the tail bones arc much rrduced, whilst the deposition of fat is con¬ 
centrated on ihe buttocks (O.a. slatopyga). These variations in the condition of the 
tail arc unique among domesticated animals. They are particularly surprising in 
view ol the fact ihat there is no variation in the tail of wild sheep, which is always 
short. Antonins remarks that only the tail of the Ust-Urt urial group has a slight 
tendency to be longer. Should this be correct it would provide additional evidence 
for the derivation of the long-tailed domesticated breeds Including the fat-tailed) 
from the urial group. My attempts to verify this statement, however, by counting 
the tail vertebrae on museum material have been unsuccessful, since the rails are 
almost never completely preserved on skeletons of wild specimens. 

One would expert the deposition offat to be a specialized character that appeared 
laic in the history of the domestication of the species. Yet they are depicted already 
on the famous Peace Panel of the Standard of Ur of about 2400 b.c. (Fig. 14 : 5), 
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Lop-tar. A character of domestication which sheep share with some goats* pigs and 
rabbits is the lop-ear. In wild sheep the car is very small and Stiff, With African 
domesticated breeds in particular the lop-ear is the fashion Fig, 7 : 7)* appears 
to have been popular in ancient Egypt from Old Kingdom limes onwards* 
though the ears were in those days still smaller than in many lop-ear breeds ol 
modem tropical Africa. 



Fig. 717 HuiMhMp fictn the Sudan, intermediate 
between Hau&sa and lop-eared types. A tong-legged 
breed wkh humumaLly twisted horns of primitive 
and a dewlap. Photo Lutst Hcelc 

Convex mse. A strongly convex nose* the rani's or Roman nose, is often associated with 
the lop-ear. Sheep of this type spread over northern Africa in late prehistoric times, 
apparently from Egypt. But the convex nose is not entirely confined to domesticated 
breeds* moufflon rams have it occasionally. It is possibly connected with a shortening 
of the jaws. If so, its further development would be the result of the process of Ian - 
shortening that has occurred in nearly all domesticated animals. 

Shape of horns. In wild sheep the shape of she horn h relatively constant in each race* 
and it is for this reason much used in scientific diagnoses* Even so, however, the h< st- 
known races show enough variation so suggest that a great many varieties would 
arise as soon as natural selection is impeded by the breeder. 

One would therefore expect the perverted horn of err lain moufflon to re¬ 
appear frequently among domesticated sheep- In fact, they are extremely rare, and 
if present almost prove descent from a moufflon p. 157J* It is* on the other hand, 
conceivable that man selected in tent serially animals with everted tips, because 
perverted horns are apt to injure the back and are thus undesirable* 
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The horns of domesticated breeds are often much smaller than those of wild sheep 
and sometimes abse nt even in the rams* But there are many breeds, among them 
some or the most popular modern ones, of which the rams are equipped with respec¬ 
table pairs of horns. A fairly general difference between large domesticated and wild 
horns is that the latter rise much more steeply. One might say that domestication has 
caused a weakening of the horn base so that it tends to drop away to the side* instead 
of rising steeply. 

Horns describing more than one complete circle are, among the wild sheep, 
found only in some races of the argali, especially in Fob's sheep. In domesticated 
breeds such horns are frequently met with. 

The shape of the horn may be interpreted as the result of the interaction of two 
growth rates' one being the rate of curvature, the other the longitudinal rate of 
growing away from the sfculL If the latter is great, a long open spiral will be formed 
as in O.fl. fiolii f and if it becomes very fast the horn assumes the shape of a twisted 
stick (screw-horn), as in the zackdschal of the Balkan countries {Fig, 7:8)* 



Fir*. 7 * ft, ZadteUchafp a south <3-11 European breed 
with very Jong screw-ham*, ifciO found in Hungary, 
Rumania„ etc. 


The ewes arc either hornless or horned. When horns are present they are in¬ 
variably much smaller than in the males. Since it is a universal rule in the males that 
very strong boms develop an outer frontal angle in addition to the inner which is 
always present, weakening of the horns implies a flattening of the curvature corres¬ 
ponding to the outer frontal angle, in other words, weak horns tend to resemble 
those of goats, in w hich the inner frontal angle only is developed. This condition is 
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occasionally called j?ugftikSrtiigkeit (go a t-homcdn css) by German writers. Un¬ 
fortunately, others use the same term for open spiral hnms s w hich grow horizontally 
away from the head. It is therefore advisable to avoid the use of this term altogether. 

h is regarded as unlikely that wild races whose females are hornless would have 
domesticated descendants, the ewes of which have horns. 1 his argument was used 
to prove that the Neolithic sheep of the Swiss lake-dwellings could no [be descended 
from the moufflon. Although it may be correct to derive this sheep from the urial 
group, the Tc males of which have horns, the argument must be used with great caution. 
Many ewes of the European moufflon are horned (see p. 157)- Those of the Cypriot 
tnoulllon appear to be hornless, but it is extremely unlikely that the moufflon races 
of the Asiatic mainland, which approach the urial in their characters, should all 
he entirely hornless Unfortunately, museum collections arc singularly deficient in 
female specimens whilst they abound in capital rams--the result of big-game 
hunting* 

A curious feature is the appearance or supernumerary Einrns, Four-homed sheep 
arc frequent among the short-tailed breeds of western Europe, especially the Inngh- 
tans of the Isle of Man and also the huma of Tibet. 1 When four horns are present, 
the lower pair is usually bent downwards semi-circular fashion, w tit 1st the upper pair 
is more nr less straight and rises steeply. But such horns musi almost be regarded 
as pathological, for they are nearly always irregular, varying in size, direction and 
shape on the two sides of the head. Occasionally, additional horns are present. Up 
to seven have been observed. 

The one-horned sheep known as the unicorn banval of northern India, on the 
other hand, is the product of a surgical operation* It is folly described in Lydekkcr s 
The Sheep mid its Qmsins t so that it suffices to say that a red-hot iron is applied to the 
hom-shcaihs. Alter treatment of the wounds the horns continue to grow in a fused 
condition arising from the middle of the frontal as il they were one. 

Colour ofhair find wooL The European observer is so used So seeing white sheep that 
even prolessinnal archaeologists have in recent years reconstructed Neolithic sheep 
in a garb of white wool. It is more likely that those sheep were more or less of a 
uniform brown. 

In the domestic sheep :as in most other domesticated mammals; two types of 
colour distribution art- observed. One is evidently derived from the wild coal, usually 
bv simplification, one or more of the pigments present in the wild coal having dropped 
out. The extreme of this development is monochrome coloration, but it rarely goes 
so far as to extinguish the shading in the face, particularly round the muzzle, and 
«>n the feet. 

The other type of colour pattern is characteristically confined to domesticated 

1 The appear in ihr BronXr Arc nf Europe, atconlijiR lo Kmart. 
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anlmaLs i except for a few, like the Cape bun ting-dog}. It is the piebald or skewbald 
pattern or irregular patches of brow n or black and white. The extremes of this group 
arc monochrome white, brown or black animals. 

Evidently the first group should contain the mure primitive breeds. There are 
indeed domesticated breeds of sheep still exhibiting a colour pattern closely resem¬ 
bling that of wild moufflon. Strangely enough, they arc confined to Africa south of 
the Sahara (Guinea and Abyssinia), 1 No instance has come my way of the preserva¬ 
tion of the colour scheme of the urial or the argali. It might be argued that the plain 
brown or whitish breeds with dark heads are a case in point, but the distinctive 
features of the urial pattern, the black stripe or patch behind ihc foreleg, and the 
white belly, appear to be unknown in domesticated breeds. 

A uniform brown, with a darker head a ml neck, however, must be regarded as 
a primitive type* as it is found in the Sony and other sheep that have primitive 
characters besides this* and it is at least indicated in some urial races, though their 
basic colour is much paler. 

The colour scheme of the htirischimekf- hhek and brown face and legs with 
whitish wool—is characteristic of short-tailed breeds of the primitive type, but black 
legs do not occur in any wild sheep. Usually, they are pale or striped. As to whitish 
wool, this is not to be surprised at. In many mammals the undercoat of wool is 
naturally whitish, so that if it grows excessively at the expense of the hair a w hitish 
coat of wool w ill emerge. Since the wool of wild species is often provided w ith dark 
rips, the rather rarer dark wool of sheep is also easily explained. The dark legs* 
however, remain a problem. [ have consulted many workers on sheep, including 
several Russian ones, without linding any indication that dark legs an 1 characteristic 
of a wild race. The white belly, however, appears to be absent in a few Eastern 
forms. The feet of the urial and the argali, however, lack the distinctive black-and- 
white pattern of the moufflon group. For what it is worth, this mav be taken as an 
indication that broadly speaking the moufflon has contributed little to the breeds of 
domesticated sheep. 

It appears, therefore, that wild coloration was one of the first characters to dis¬ 
appear when sheep began to be domesticated, and that fashion, and possibly super¬ 
stitious views about the inherent qualities of certain colours, determined the breeders' 
selection. 

Whilst wool sheep of the medium-tailed group are mainly w hite, dark faces and 
legs are relatively common. Light-brown colours arc frequent in tropical breeds, and 
they may be a reminder of ihc fawn or reddish summer coat of many races of Asiatic 
moufflon and the urial, especially where they are associated with sleek hair. 

Otherwise, black, white and skewbald or piebald are the most popular colours, 
and often the local requirements are very rigid. It appears that special colour types 

1 Apan from some Softy ihrrp K m p, l E% r 
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and patterns were regarded, at an early stage, as an essential expression of the high 
qualities of a breed. 

On the whole, moufflon have horns of a blackish colour, whilst in the urial and 
argali groups they arc usually pale-coloured. Since many of the commoner breeds, 
particularly European ones, have pale-colourcd horns, this may be taken to indicate 
affinity with the urial group rather than the moufflon, whilst black-homed sheep may 
be suspected of having moufflon blood. 

$i& and proportions. Broadly speaking, high-legged sheep arc common in arid countries 
where the animals have to be continually on the move in search of lood. I Ids 
character is probably easy to select, and so has arisen repeatedly, though it is paral¬ 
leled by the corresponding difference between the more short -legged moufflon and 
the longer*legged urial. 

Similarly, body size is extremely variable. Dwarf sheep arc the old Shetland 
brtcd s which is only about 45 emu high, and the Cameroon* sheep which arc hardly 
taller. Such small sheep are suitable to be kept in confined spaces; they might 
almost be called house-sheep. 

On the other hand, very large sheep arc too strong to be easily handled in the 
shearing process, hence the medium-sizes are everywhere the most popular. It is 
certainly impossible to use size or proportions of the body as an argument in tracing 
the ancestry of domesticated breeds* except in so iar as in the cat tv si ages sheep 
which were smaller than their wild ancestors are likely to have been the rule, once 
penning was introduced. 

The hypothetical prototype of domesticated sheep 

From what has been said about the races of wild sheep and what is suggested l>> 
surviving domesticated breeds, it appears likely that two prototypes of domesticated 
sheep have to be assumed, one belonging to the moufflon group, the other to the 
uriah 

In both, the hair coat would have been sleek, reddish in summer, and w ith dense 
wool underneath the hair in winter* The moufflon type would have been the mort 
colourful: reddish brown with a white saddle-patch in winter* a horizontal black 
line separating the white belly from the brown flanks, and with vividly coloured 
white legs marked with black* and with blackish horns. The urial type would have 
been paler* but equipped with a black vertical streak or patch behind the shoulder, 
and with pale horns* Both types of ancestors had a ruff on the neck* but in the urial 
it was much more conspicuous. 

It appears that most wool-sheep arc derived from urial stock, whilst a numljcr of 
hair-sheep, both archaeological and surviving* suggest affinity with the moufflon 
group. The geographical distribution of these two types is important* 1 he moufflon 
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type originally occupied parts of western Europe. Cyprus and Asia Minor and the 
mountain ranges bordering on Mesopotamia and the Persian Gull. I be urial group, 
on ihc other hand, occurred to the north of'the moufflon zone, from the Caspian Sea 
to Baluchistan and Bokhara, The early Mesopotamian sheep of' the urial type, 
therefore, must have come from beyond the moufflon belt. This suggests, and is in 
part borne out by archaeological evidence, that a very' early centre of sheep domestica¬ 
tion lay in the north, possibly as far north as Bokhara or the Aralo-Caspian steppe, 
Tin-re indeed, where the winter is intensely cold, the use of wool would have been 
discovered at an early date. 

On the other hand, the moufflon stock appears to have continued to be used 
mainly for meat supply and milking. They are hound to have been crossed with 
urial descendants on many occasions, though part of this stock reached Africa, 
beyond ihc Sahara, where it has managed to survive to ihe present day. 

At a very early date modi heat inn, and mostly simplification, of ihc colour pattern 
took place. Either the horns retained the shape they had in the wild ancestors, or 
increased outward growth produced screw-horned types. The ear was at first small 
and stiff, as in predynastk and early dynastic Egypt, bui lop-ears subsequently 
became common. The increased growth rate of wool on the body ; 11m at first on 
the neck and head) profoundly changed the external appearance of the wool breeds. 
Finally, tile length and shape of the tail were strongly affected in many descendants 
of the urial to w hich, in all probability, all medium and long-tailed breeds belong, 
unless this character was passed on to the moufflon stock by crossing. 

It has been said before that the first control of wild sheep may have been effected 
with the aid of the dog well back in the pre-agricultural stage of economic evolution. 
The first uses would have been meat, skin and possibly milking. The idea of using 
wool may well have occurred to such primitive sheep-breeders when they noticed the 
wool coming olf in large wads during the moult, in a naturally felted condition. The 
manufacture of felt, which is still popular in central Asia, would thus have been 
initiated by the observation of the moulting process. 

As 1 have pointed out before, however, the spinning of wool is likely to have been 
practised first by peoples who were already familiar with the spinning and weaving 
of plant fibres, flint fibres are long and straight, which primitive wool is not, and 
there is a continuous line of evolution conceivable from the making of mats of sedges 
or grasses to the weaving of doth from prepared and spun vegetable fibre. 

It is in the light of this knowledge of the wild ancestors that the archaeological 
evidence for the domestication of the sheep has to be viewed. 

Arthatoloffcal evittrnrr 

I he archaeological evidence for the domestication ol the sheep is purely osicolugical 
for the earliest period. For the later periods, pictorial evidence is plentiful and on the 
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whole critically studied. One cannot say this, however, regarding the bones; very 
few sites indeed have been studied by palaeontologists. Where this has been done, 
both the investigator and the excavator have reaped ample reward. The earliest 
sites for domesticated sheep lie in western Asia, which, therefore, is here considered 
first. 


Westfm Asia 

Apart from Jericho, in the Jordan Valley, the animal remains of which are being 
investigated, the Belt Cave in northern Iran, near the coast of the Caspian Sea, is 1 he 
earliest site that has produced domesticated sheep. Carleton Coon (1951) distin¬ 
guished in this cave three major periods of occupation, as follows: 
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The first evidence for the presence of sheep appears during the late Mesolithic. 
The people were still hunters, their chief game being gazelle and ox. Wild sheep 
and wild goat were hunted also, and there is no evidence that lambs were si a tighten'd. 
It is, however, in this period that, according to Coon, the herding of goal may have 
begun (sec p. 133). In the pre-pottery Neolithic period, which on the somewhat un¬ 
satisfactory evidence of a few radiocarbon dates appears to have lasted from Gnoo- 
5000 8,o. in the Belt Cave, the number of sheep bones rises sharply to over a third 
of the total. Coon thinks that sheep were herded and kept largely for the sake of meat 
and skins, whilst lambs were slaughtered nnlv in restricted numbers. He estimates 
that about an eighth of the lambs were killed, whilst the rest were allowed to grow 
up, but it must be noted that the evidence is slender, there being only twelve speci¬ 
mens of sheep from t he layers in question. 

In the pottery Neolithic, immature sheep predominate. This is taken to mean that 
young animals were killed for food, whilst mature females were kept for breeding 
and possibly milking. 

The position of Belt Cave,dose to the unal area, is suggestive. Until fresh evidence 
from other sites becomes available it may be assumed that sheep-herding and 
breeding had begun in northern Persia by 6000 b.c., at a time when agriculture was 
still non-existent or in its initial stage. The control of sheep by man may have begun 
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earl Lr r than this, in the lowlands of Turkestan where sheep occur in the plains and 
where man and his dog might well have been tempted to control their movements. 

The only other pre-pottery Neolithic site from which domesticated sheep have 
been reported is Jarmo iRraidwood p 1951) in northern Iraq, excavated by Or 
lira id wood of the Oriental Institute, Chicago 1 Here, agriculture was practised just 
before pottery was introduced. The bones arc being studied at this moment. Sheep 
(or gnat: T oxen, pig and dog make up 95 per cent of the total ofbcines. Domesticated 
animals were thus already supplying most of the meat* This period has been dated 
at about 4970 b.c. by means of radiocarbon* 

The early pottery sites of Iran, Turkestan and Iraq all have sheep. In the early 
Hassuna phases, which lie somewhere be (ween 5000 and 4500 n.c., sheep occur 
associated with cattle, and by the time ofHa&suna Phase VI (contemporary with 
Tell Halaf, c, 4500 BX-) northern Mesopotamia had, according to MalJowan’s 
excavations Mallow an and Rose, 1935) at Tell As wad and Arpachlyah, pigs in 
addition to sheep, goats and cattle, though hunting was still practised on a large scale. 

The site oFTepi Stalk Vaufrry, 1939) in Iran has yielded sheep from Layer 1 
onwards. This is approximately contemporary with Hassuna 5000-4500 b.c.), ami 
it is noteworthy that the majority are very like urial- 

In the oldest deposits of Anau in southern Turkestan the wild urial is found as 
a game animal, whilst from Period Ih onwards r. 3500 B*C.j dome si Seat inn is 
evidenced in the reduction of the horns, which eventually disappear altogether in 
many specimens. At the same time, the number of remains of sheep increases enor¬ 
mously over that of cattle. 

A similar set of condi tions is observed in Shah Trpe in northern Iran. In Layer 
111 (the oldest, e. 3000 B.c. or a little earlier) Aimchler (1940a] identified three 
remains of a wild sheep besides over a hundred remains of a domesticated form. 
Needless to say, the domesticated sheep occur in the later levels also, Shah Tt-p <5 III 
is approximately contemporary with the l ruk and J.-muLri Nasr periods of Meso¬ 
potamia. At Umk (Noldeke ft aL f 1937 r. 4000-3500 two kinds of sheep 

were kept besides oxen and gnats. But specialization had gone further than (his, for 
the Urtik period can boast no fewer than thirty -one varieties of the ideogram for 
"sheep* p presumably indicating, besides sexes and ages, a much larger number of 
breeds than arc actually known to ns. The Jamdat Nasr period r. 3™ e.c,j has 
again yielded piciurLaJ representations of two breeds of domesticated sheep. One is a 
hairy animal with a conspicuous throat ruff, reminding one of the urial, but its 
tail is already lengthened, its horns arc of the straight 'corkscrew' ty pe which does 
not occur in any wild sheep, and its ears may be either erect or drooping. This 
screw-homed hair-sheep is found at the same time in Egypt, where it was named 
Oeij Imrgipf.i paiato^£gjfpthiS by Durrst and Gail lard (1902) . 

1 Dr C Reed (ig6o) luu a mi been uhLr iu cop &n tl the presence of sheep at J-armo 
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Besides this hairy screw-horn sheep, at least one other occurred in the Jamdat 
.Nasr period, which had a fleece of wool, Ii is evident, therefore, that by 3000 u.i,. 
the development of special breeds was well on its way in Mesopotamia, 

In diet, a third breed is shown at JamdatNasr, with spirally curvei I In >n« reminis¬ 
cent of Ovis oriental!s cjctocens Hutton, the Afghanistan race of the urial. This sheep 
exhibits abundant evidence of domestication: it has a fleece, its cars art usually 
drooping and its nose is convex. According to Hilzheimer, it had a very short and 
lean tail. It appears to have been present at Kish, and is illustrated in l.angdon s 
report on that site 11924-1934). Hitzbcimer believes that all sheep 1 (presented as 
bring milked belong to this breed, which we may call the ammon $ horn uool-s ieep. 
Varieties of this type occur and it is probable that interbreeding oi <hc thi< c major 
breeds was practised on a large scale. t , 

A fourth breed of sheep appears at about the same time in l r. I Insist 1 lai-tai ct 
sheep, shown on a howl of Uruk III age (e. 3000 B.r:., Fig. 7 » 9 )^ ^ 
on the famous Peace Panel of the Standard of Ur ;c. 2400 b.c. . This i.u-uiikt -< u < p 
displays many primitive characters, for its head profile is still straight, its cars are 
pricked and it is fleeceless. In the course of time this sheep acquires mou signs o 
domestication, such as a fleece, drooping ears and hornless ewes, t appears cm me 
wall reliefs of the palace ofTiglathpileser III f Laic Assyrian period, ' ■; 45 7 * 7 l ’ ,,,, )i 
and seems altogether to have been popular in ‘Babylonian and Assyrian iimo, 
according to Hilzheimer, 
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Of a fifth breedj evidence is scanty, though it is of some interest. This is a wool 
sheep with long stick-likc horns. It is known from Ur (Legrain, 1936, pis. 195, 200* 
ao% 211). Tliis type is remarkably like the modem zackebchaf of the Balkan 
countries* and it is almost certainly derived from the screw-homed sheep. 

For the early dynastic period of southern Mesopotamia* a careful analysis of 
the bone material is available from Tell Asrnar* thanks to Professor H. Frankfort’s 
careful collecting and to Dr HilEheimer's identification. This site dates from Early 
Dynastic 111 to Gutian (c* 2500-2100 bx p ). Hikheimer holds that most of the Tell 
Asrnar sheep belong to the screw-homed sheep* of which horn-cores were found. 
Whether it was the hairy or the wool-bearing variety* however, cannot be decided. 

It may therefore be said that by 2000 BX. Mesopotamia had at least five main 
breeds of sheep, namely the screw-homed hair-sheep, the screw-homed wool-sheep, 
a kackelschaP, the amnion's horn wool-sheep and the ammon’s horn fat-tailed wool- 
sheep, These breeds all show r a tendency for the ewes to become hornless, for the ears 
to become pendant and for the tail to become longer. The screw-homed hair-sheep 
had retained the wild coat, but its horns and tail had changed. The ammon’s 
horn wool-sheeps on the other hand, had kept more or less the primitive type of 
horn, and the short tail of the wild sheep* whilst its coat changed. Neither can be 
regarded as more primitive than the other. The other breeds were derived from these 
two basic ones and may therefore be left out of the discussion. 

If one raises the question of what the wild ancestor of the Mesopotamian domes¬ 
ticated sheep is likely to have been, the answer is simple regarding ihc hair-sheep. 
Its long hair fringe on the neck, the tendency of its tail to become long* and the screw 
spirals of the horns point to the urial group* that is to north-eastern Iran and Turk¬ 
estan, and probably to Baluchistan, This sheep* therefore, was not domesticated 
locally* and not in the mountains bordering Mesopotamia to the north and east, 
Tor these are* or were, inhabited by moufflons. 1 it has been suggested more chan 
once that the ammon's horn sheep is descended from the moufflon group which* 
with Oms fotistqmta, reaches as far south-east as Parisian. In the ranges bordering 
Mesopotamia in the north it would have occ urred in plenty and thus been easily 
obtainable by the ancient Inhabitants of Mesopotamia, On morphological grounds, 
however* this claim is less secure* since the 4 short tail* depicted on archaeological 
specimens is* even in Hibheimcrs opinion* only a few centimetres shorter than that 
of the primitive urial group. Furthermore* the horns of the moufflon group tend to 
be perverted* whilst the amxnort’s horn spiral is normal* that is it turns outwards* 
Whilst admixture of moufflon blood must inevitably have taken place, there is reason 


■ The cur Mill?! jualcKy diitribuiion of Uriah and mmiffiani quolcd by Hitxhdmcr p, 33} on the 

ftu thorny °f Chramap 3 iju yicUfil to a m«re euleue jL anin^rnml of race*. 0,-u. cn-twrrdj, in pnrliciiLir. u an 
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to believe that the amnion’s horn woo I-sheep, too, is descended from the urial group. 1 

Passing to the Levant, interest is naturally focused on those sites which have 
yielded an early Neolithic devoid of pottery, especially the Tahunian group of 
Palestine with its distinctive flint industry including sickle-blades. Childc conics to 
the conclusion that they were semi-nomadic groups practising shifting cultivation 
and stock-breeding combined with hunting, fishing and collecting, lo what extent 
these different activities contributed to the economy of these people is, however, a 
question which is likely to be settled by the excavations at Jericho under the direction 
of Dr Kathleen Kenyon, the animal finds from which are being studied under (In¬ 
direction of the writer. 

In the fifth millennium b.c. there follows the pottery-making Neolithic of 
Jericho, Umm Qatafa, Yarmuq River and other sites. On die \ artnuq, Stekelis 
found, and Miss Dorothea Bate determined, the bones of wild boar, gazelle, camel 
and birds, as well as of calves, goats, sheep and dogs. Of these, the dog and the sheep 
must have been domesticated. Archacologically, the site can be correlated with 
Hassuna in Iraq and with Merimde in Egypt, on the evidence of its herring-bom- 
ornamented pots. The range of the domesticated sheep therefore included Palestine 
from about 5000 b.c. onwards. 


Cyprus 

Cyprus is an outpost of the oriental moufflon, and one wonders whether this was 
ever taken into domestication. Its remains are known irom die Neolithic site ot 
Klvirokitia {c. 3700-3000 B.c. where several hom-cores, found by Dr Dikaios anti 
studied by Miss J, E. King 1953), were indistinguishable from the wild males. A 
few- horns of a goat of the bt-zoar type were identified also. In addition, there were 
numerous limb hones of sheep or goats, which showed that these animals were eaten 
in quantity, and also many remains of the Persian l-dlow deer. Dams mempotamus, 
and of a pig. Finally, a small cat seas found. All these species may have been wild, 
and except lor the cat] hunted- It is impossible to find proof of domestication 
though the large numbers of bones of sheep or goat render it conceivable. Bin it 
there was domestication, one could apply the same argument to the pig and the 
fallow deer, and il is nol inconceivable that the latter were herded or kept ill en¬ 
closures, Cattle are absent altogether. The fauna ol Kliirokilia is strange indeed, the 
more so as it is comparatively late. It is to be hoped that 01 her sites, particularly 


■ One mivtu c*pm stalk 1 10 afford proofs dm vw*. n Sw* u™ . 01 <™ beer. ™d thato™ 
breed! oTdarncricaloj threp occurred ihcrc, in ihc r»li~t pollcry-ninkin* Neolithic l SuU^suoD*. I- V 
howm. found only unr small upper jaw .hot *■» very pmlwbly drnvrd from a domw.jcated amoral. The 
remainder of Ihc specimen* were males a,id foivilo of «mal. Whether ihoe Were dmnmdcnUd or DM * im- 
I-«ihle n, « y . In *rr B re on ihr email rid*, ihtnigh within ihc vanotum ol il,c «.Id. -nd im- 

maUtre specimen* predominate, which may 1* briapKtfd as nUUtlDg dial the herd* flamed Few adult 
mala, male, bring !la u „hiered when >«»!■ On the Other hand, selective hunUi.s would have the 
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Sotira, which is at present being excavated! will yield more conclusive material. If 
domestication was practised in Cyprus at that lime, it was ot the pastoral type, and 
cattle (well known at that time elsewhere 1 were absent, The impression is gained that 
the Khirokitians practised a shccp-cum-goat pas torn I ism of the kind found at the 
same time in the Sudan, though there the goat was dominant. Cyprus at that time 
appears to have been a backwater, 

hi the Bronze Age of Cyprus cattle can be added to the list, and domesticated 
sheep is in evidence* In addition, theexcavation of the Late Bronze Age site of Myrtou 
(thirteenth century b.c*) by Miss J* du Plat Taylor, the fauna of which I was able to 
study Zenner, 1957!? revealed the well-preserved frontlet of a Cypriot moufflon. 
It was found lying on top of a heap of bones on the flour of a courtyard close to an 
altar; they represented the remains of offerings. That the Cyprus moufflon should 
have been among them is interesting though hardly surprising, for it is a noble 
game. Most of the offerings, however, were Persian fallow deer, and the possibility 
that this species was domesticated in Cyprus deserves to be taken seriously. If'so, 

1 here h no reason to regard the domestication of the Cyprus moufflon as unlikely* 
The evidence available for domestication in Cyprus h indeed exceptional in some 
respects. It is even conceivable that the first Neolithic immigrants arrived without 
domesticated animals {except the dog and that they drew on the wild stock avail¬ 
able, of w hich the Persian fallow deer w as the most easily obtained as it lived in the 
lowland woods* This suggestion of a special history of domestication in Cyprus may 
fall to the ground when more faunal remains are studied. At the present, it is an 
interesting possibility. 

Was the Cypriot moufflon, or one of the races of the Asiatic mainland, ever taken 
to areas where it does not occur naturally? This would provide the soundest evidence 
for occasional domestication* 

The only instance that has come to thr writer's knowledge is an ivory carving 
from a tomb at Menidi near Athens, of the Mycenaean period Fig. 7 : to)* In his 
°f thl Keller compared these sheep with the Btindner sheep of 

the Alps, but Lydckker subsequently noticed that the peculiar curvature of the 
horns is meant to indicate perversion, a feature of the Asiatic moufflon which dis¬ 
tinguishes it from the uriaL The animals shown look much like Cypriot moufflon in 


Fto. 7: io, Myctnacw shirp 
mumbling Cypriot moufflon, but 
certainly dofimficated as indjratarf 
by lengthened tail. Mycenaean 
period t From Menidi. After 
Hilabelmer (ityHS) 
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summer coat. h is going too Far to regard this as proof that some race of the Asiatic 
moufflon was domesticated and taken to Greece, though it should he regarded as 
possible. I he alternative is \o regard the ivory carving as imported from Cyprus or 
Asia Minor, and depleting wild sheep. Yet, no matter how this particular issue will 
be settled, at some time Or other, and somewhere in the borderlands of the Mediter¬ 
ranean or perhaps the Persian mountains, moufilon must have been domesticated. 
+ 1 here arc' several breeds of sheep, especially in Africa and north-w est Europe, which 
cannot be descended from the uriat. 

Afrka 

Since no wild sheep are known to have existed in Africa towards the close of the 
Pleistocene s aJI domesticated sheep encountered in Africa must be derived either 
from Asia or From Europe. 

The earliest and most plentiful evidence comes from the Nile Valley. No site is 
known, however, of domestic animals occurring in a pre-pottery context* The 
Tasian culture i r. 5000-4500 ft.c.) had sheep or goat and the Faytim people of 4500- 
4000 ax* had cattle and pig in addition. The Badnrians, apparently cultural 
descendants of the Tasians, had sheep besides cat(l<% but had no pig T This 
information paints a picture much like that of Mesopotamia in the fifth millen¬ 
nium, namely' that wherever pottery makes its appearance the sheep is present 
also. 

That the domestication of the sheep took place before pottery was invented is, 
however, suggested by Belt Cave. Near Khartoum in the Sudan two important pre¬ 
historic sites were excavated fay Dr A. j. Arkell. The older, called Early Khartoum, 
was a pure food-collectors' and hunters' culture with a micro Jit hie industry and 
bone harpoons, thus re miniscent of the Mesolithic of Europe* Indeed, these people 
did not practise agriculture, nor had they any domesticated animals. And yet they 
made excellent pottery which, with its wavy-line decoration, appears to be related 
to the Radarian. Arkell regards it as ancestral to this culture. An alternative view 
would be that it is a provincial variant or even a descendant of it, adopted by hunting 
and collecting tribes populating the Sudan, which with its wealth of game at that 
time did perhaps not make it worth while to take 1 to settled life and practise agri¬ 
culture. 

That such interpretation is possible is more clearly suggested by ihe later site of 
the Khartoum area, Shahcinab. Arkell has clearly shown that its ‘gouge culture 7 
developed from the ‘wavy-line culture 7 , and it is closclyrelated to the Neolithic of the 
Fayum. The Shahcinab people had permanent settlements, though they were soil 
mainly hunters and fishers. Ninety-eight per cent of the animal remains w ere those 
of wild animals. The domesticated were represented by small goat, whilst a single 
horn-core is almost certainly that of a sheep, as suggested by its slightly concave 
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inner surface. At Sbaheinab* therefore, goats were normalJy kept, but sheep were 
not unknown. 

In view of the affinities of this site to the Fayutn, its date is of considerable 
interest. Two radiocarbon dates were obtained, one from charcoal (material mainly 
collected by Mr Sadik Nun, the other of mollusran shells, and these were 310G b.c. 
and 3494 b.c. respectively. 1 Since both samples came from a dry climate, and since 
the two count* were made ort different materials* the dates are unlikely to be grossly 
inaccurate* Their mean points to something like 3300 ilc, for Shaheinab. This is 
only just a predynastic age by Egyptian standards and sonic Soo years later than 
the Fayura Neolithic A (radiocarbon dale 4145 b*c. ± 150). It is thus likely that the 
goat-keeping settlement of Khartoum was a belated outpost of the civilization of the 
Fa yum which had already adopted stock-breeding on a much larger scale. It thus 
appears that the sheep first came to lower Egypt* which it had reached approximately 
by 5000 ts.c + , and that it spread slowly up (he Nile* some having reached Khartoum 
by 3300 B + c. a 

What type of sheep was it that reached Egypt? 

The earliest pictorial evidence comes from the predynastic period. The Nagada 
palette, for instance, depicts sheep in a manner which, though coarse, docs not 
neglect any of the diagnostic features. They arc sleek-haired, with a conspicuous 
ru IF down the throat: have long, straight, loosely spiral horns' and a Jong tail ex¬ 
tending beyond the hocks. The ears are small and erect. In other words, this is in 
every detail the primitive variant of the screw-homed hair-sheep with which we are 
familiar from Mesopotamia. It is the Oms hngipts palffitftgyptius of Gail lard and 
Duersl. Though first named from Egypt* and perhaps slightly earlier there than in 
Mesopotamia, this sheep is so plainly the descendant of an urial that it must have 
come from Turkestan or Persia, presumably via northern Mesopotamia, Tt h there¬ 
fore one of the best pieces of evidence for the influx of Asiatic elements into Egypt* 
probably in German times. 

Assuming that the screw-homed hair-sheep reached Egypt not earlier than the 
begiuning of the Gcrzean (early fourth millennium B.c. * a time for which V, Gordon 
Childe has brought forth much evidence of Asiatic trade contacts, we arc left with 
the possibility of earlier types of sheep having reached E,gypt and the Favum in t he 
fifth millennium or even before that. For these, evidence is admittedly scanty owing 
to the lack of osteological distinction between sheep and goat. It may be that al) 
sheep” bones from the T&sian, Bad a ram and Am rattan eventually prove to be those 
of goat Ducrst and Gaillard 1902) are supposed to have ostcological proof for 
screw-homed hair-sheep in the Egyptian Neolithic. But if we give them the benefit 

i Chicago No, 753, charcoal 5060 It.P, £-450; Ng. 754, shell 544J& 

1 The intctpretalLcm given by Arkcll 19531 radiocarbon data tfjffcri rrom hb mistaking the standard 

deviation for thr extreme ttmili of the date. Th» common misunderstanding 14 dbcuku^l in ZeLtncr, 195m, 



i'xt:. 7 _ i r. The corkscrew-horned hair-sbeep of early Egypt- Relief an 
tomb oCUfarna AVerirni . fifth dynasty* e 25m b . c , Sheep treading in seed* 
Note the comparatively lorn* tall and horizontally 1 twisted horiii 
characteristic the OKI Kingdom breed. After Davies 1901: 



Fit;, 7 : 12. Ancient Egyptian hair-sheep represented 
with certain grat characteristics [beard). Beni Haasan, 
c. 2000 b.C- After Griffith ( 1896) 
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of \h r doubt, it may become necessary either to postulate the introduction into 
Egypt of an earlier type of sheep (for which there is some indirect evidence) or to 
assume that the screw-horned hair-sheep arrived in the Tusiam 

The later history of the hair-sheep in Egypt is easily related* The early types, 
single-colonred and stiff-eared, give way to piebald and lop-eared forms later on. 
The style of the horns, however, never varied and was perhaps considered a matter 
of some importance. The breed disappears from I lie Egyptian scene with the Middle 
Kingdom, when it is replaced by a wool-sheep p. 183)* 



Fig, 7 ^ 134 Frieze <sf sheep from Urtik-SVarkii H Madpotafflia, €. 3^,00 b.c,, a bowing a. hnrizundlly 
burned, hair-sheep Trembling that of Old Kingdom Egypt, After Heinrich *937' 


The Egyptian screw-horned hair-sheep, however, is not completely extinct* It 
has continued to exist in outlying districts, the breeds of the Niger and Benue districts 
being particularly close to it. In addition, this ancient stock gave rise to several 
modem breeds of Africa which arc characterized by high legs and hair. Wool 1 
nowhere occurs m this group, unless crossing with wool-sheep has taken place. In 
general, large lop-ears are the rule, and not only are the females hornless (this is 
the case in the late hair-sheep of the Old Kingdom also), but in some breeds the 
males have lost their horns. 

One breed of sheep descended from the Egyptian hair-sheep is the long-legged 
sheep of Guinea, h is noteworthy ihat several primitive breeds survived on the 
periphery of the area covered by domestic sheep.) In these animals the profile is 
convex and the eyes arc placed high in the skull and close to the drooping ears. The 
rami carry thick horns and a long roll on the throat . The tail is of medium length, 
reaching the hocks, the hair is smooth and short as in the summer coat of the wild 
sheep. Its colour varies more than usual, there being uniformly brown, black and 
white specimens, though more commonly patches of white occur in a brown or black 
coat, I his form had reached south-west Africa before the arrival of the Europeans. 

Another long-legged sheep is the hornless lop-car. It is easily recognized by its 
very long drooping ears which reach below the sides of the head, the absence of 

1 I ei [htr sense of .1 product. 
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horns in both sexes, very convex profile and a tail which reaches almost 10 the ground, 
though it is noi fat, A curious feature h that these animals stand higher at the croup 
than at the withers. The hair is often long and woolly. Its colour is frequently dark 
reddish-brown j or it is lighter, like that of Jersey rows. Others are white. 

The Bishari of Upper Egypt keep large flocks of lop-eared sheep in the neighbour¬ 
hood of Assuan. Such sheep arc common elsewhere in Upper Egypt., Nubia and the 
Sudan Fig. y : 14 and have spread across North Africa to Morocco- Similarly, 
they have spread eastwards as far as India. 



Fie r 14 Hair-slirep from Sudan mrnriblsng type shown on North 
African rock engraving*. Photo Lutit Heck 

A related type is the Nigerian long-legged or Hausa sheep. It lias the same long 
drooping ears, a convex profile and the eyes close to the base of the ears. 1 he tail 
reaches well beyond the hocks. The hair is shaggy, especially in the rams, which have 
a long mane and ruff. The rams are equipped with horns that curve outwards and 
downwards in an open spiral. The main colour is white, with patches ol black and 
brown, especially round the eyes. 

These specialized descendants of the Egyptian hair-sheep were never bred in 
Egypt itself. The most important breed, the lop-ear, appears to have developed in 
the Sudan whence at some time it reached southern Algeria by way ol the Sahara 
oases. For* curiously enough, the pictorial evidence Irom Libya lacks the sheep almost 
completely or entirely so, whilst long-legged hair-sheep with conve x profile of the 
face are faithfully depicted on many rocks in southern Algeria, Some are shown 
carrying a disc on their head, which is suggestive of a sheep cult derived from Egypt, 
Whilst some Algerian rock engravings show hornless ewes, others, tike the rams, arc 
portrayed with small horns. Their curvature is difficult to interpret. It may have 
been as in the modern Hausa sheep, a short open spiral growing away from (he head, 






f 'n;- 7 : 15, Sznnv lypr of she£|J a.* shown tn Fig. 7 ; 7* 
irom Kitwu. Sudan, Egyptian style, A granite rain 
protecting [lie status uf she Nubian pharaoh Tabnrqa. 
& 680 n r c* After Hilzhtinier (1936) 


or more of an ammon's spiral placed dose to (he head as in the later Egyptian wool- 
sheep. Whether i his is the expression of an admixture of wool-sheep blood remains to 
be established. In any case, the horns were small. 

The breeds so far mentioned all appear to be derived from tin: screw-horned, 
long-legged hair-sheep of ancient Egypt. There is a second group which shows certain 
moufflon characters and which was called Om aries afritano by Linnaeus, though it 
is better known under Fiuinger’s name, Ovis jubata. These animals have manes on 
the back of the neck of old rams, short to medium tails, horns of the ammon’s type 
and are, in their hrown varieties, occasionally equipped with the whitish saddle- 
patch ol the moufflon. These sheep arc considerably smaller than the long-legged 
group. I hey occur from the Fczzan and the Sudan to West Africa and include the 
Dinka sheep of which Schwcinfurth relates that the mantle of hair round the neck 
sometimes gives it the appearance of a miniature buffalo. The Baluba sheep of 
langanyika belongs to the same group. Lydckkcr points out that its black horns 
curve forward by the side of the face in moufflon fashion. Both blackness and cur¬ 
vature thus reveal its descent from the moufflon. The most remarkable breed of this 
group, however, is the pygmy sheep of die Cameroon* which stands only 45 cm. 
hit-li at the withers, i he blackish horns arc a mere 5 cm, long and die tail is short. 

1 lie colour of the coarse hair is reddish brown, except for the short and erect ears, 
portions ol the lace and the underparts which arc black; a whitish saddlepatch Is 
occasionally present. 

finally, a short-tailed and lop-eared maned sheep from Abvssinia must be 
mentioned, which is brown with a saddle-patch (Fig. 7:16}. With its short tail and 
*<i < r-paleh it should belong to the moufflon group, though its horns arc of the 
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Fig. 7: 16* Short-tailed hair-sheep with 
moufflon patch, bormtil scrca^wrai a|1 d 
Icp-cin, t’runn Abyuinia. It lugged ihe 
penetration of mnujllun breed! iiuo Afncii* 

Specimen in Rriti^h Museum (^al- Hbi-) 

screw-typej characteristic of the ancient Egyptian breed. Lydekker thought it was a 
hybrid between a maned sheep and a long-legged sheep. 

The presence of moufflon descendants in Africa, south of the Sahara, is thus 
probable. There is no archaeological evidence for their passage through Egypt in 
proto-dynastic times or later. Perhaps these- were the very first sheep to reach Africa 
in the Neolithic. This is no more than a guess, which would make it possible to 
derive these sheep from the Asiatic moufflon. The alternative would be to regard them 
as descendants of the European moufflon, assuming that they passed through Morocco 
to West Africa and thence eastwards to the Binka and Abyssinia, 1 hough evidence 
is lacking for either way, the first suggestion appears to be the more acceptable. 

In Middle Kingdom times the Egyptian hair-sheep was replaced by a breed w ith 
ammon’s horns and wool. This sheep had a but slightly convex nose, and the hair 
on the head svas short. In appearance it may have resembled the modern Scottish 
Blackface- The colour of the fleece was whitish, brown or black. As to the tail, 
trail lard found it on twelfth-dynasty mummies to be of the fat-tail type, though the 
pictorial evidence does not portray this character. It may be that it does not show 
in the usual lateral aspect, or normal medium-tails were kept beside fat-tails, or else 
the fat-tails proved unpopular. In any case, the Egyptian wool-sheep must have come 
from Asia, where the Mesopotamian ammon’s homed wool-sheep is a conceivable 
ancestor. 
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In spite of the fact that in Egypt proper this new breed replaced the older hair- 
sheep completely, its predecessor continued to receive worshipful attention. This is 
revealed by several pictures of wool-sheep rams Fig. 7:17} which, in addition to 
their normal ammon's horns, earn* a pair of screw-horns on the head. These 
sheep were for some time interpreted as natural four-homed specimens. It is out of 
the question that they were such, for the homs are not bent in the manner charac¬ 
teristic of four-homed breeds, but represent two pairs belonging to two quite different 



Fie. 7:17. Sacrctl Egyptian ram of New 
Kingdom age wearing a crown composed r±f 
horns of Old kingdom sheep, Mimkrs and oiher 
aiiribuici. The domrctkalcti Egyptian sheep qf 
dial time had ihc curled burns of the Ammon 
<vpr, lie nre ihi* animal appears four-horned, 
Thr small beard is taken from the goal, Is 5 too, 
is ini ended to indicate superior statu* 


breeds* Moreover, it should have aroused suspicion that many of these rams are shown 
equipped with small goat’s beards. Evidently they were intended to represent the 
divine essence of the ovine-caprine group of domesticated animals. 

I hat this combination is artificial has been proved bv the discovery of Roman- 
pt nod mummies oi wool-sheep which carried a mask with the horns of the Itair- 
s iccp his interesting find was discussed by Professor Reimcr. The head-dress 
inc u mg the supplementary horns, was made of stucco and wool. 
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One thus comes to 1 he conclusion that Africa received four main waves of domes- 
treated sheep. The first is conjectural, it would have consisted of a primitive breed 
of the moufflon group. The second was the scrcw-horncd hair-sheep of urial stock* 
which arrived from Mesopotamia in the Gerzean phase. The third was the amnion- 
horned wool-sheep which arrived in the Middle Kingdom and by New Kingdom 
times had replaced the older breed completely in Egypt t though not elsewhere. 
Finally* (he fourth wave would have brought the fat-tailed sheep which is slit] 
popular in North Africa, possibly from the Roman period onwards, except for 
occasional introductions from the Middle Kingdom onwards. 

Everything points io an Asiatic origin of all four waves, though it is not incon¬ 
ceivable that the moufflon descendants reached Africa from Europe. It is also note¬ 
worthy that primitive races have survived to the present in many remote districts, 
such as the moufflon group in Fczzan and the Cameroon** and the hair-sheep in 
West and south-west Africa. Needless to say, there is no evidence of African sheep 
ever having been crossed with the wild Barbary sheep Ammotragus lervta) which 
belongs to a different genus. Unfortunately* the French of North Africa call it 
moufflon, which is short for ( moujlon ti 

Europe 

Among 1 he European sheep of about a century ago, w hich were monographed with 
so much care by the Austrian mammalogisi Dr Fitzingcr i860), there were many 
short-tailed breeds apart from medium- or long-tailed ones. 1 today little is left of 
those interesting local breeds, the Merino and other improved breeds having swept 
them off the map. In considering the origin of European domesticated sheep it is 
essential* therefore, to consult Fitzingcris great work which was published about 
i860, at a time w hen the Theory of Evolution had not yet been accepted. Lydeleter, 
writing ha 1914, refers to several of Fitringer’s breeds and points out that they have 
either become extinct or nearly so* 

The urial descendants in Europe. The most widely known ol the prehistoric sheep of 
Europe is the turbary sheep (Oms dries pains iris'. k the form found In the Neolithic 
lake-dwellings of Sw itzerland. Il was investigated by Rutitnryer in 1861 and later 
by Ducrst, Keller and others. Though the views concerning it have varied* it is still 
essentially agreed that Ruiimeycrs theory of descent from the urial is correct. The 
two main arguments in favour of urial descent ? however, namely that the homs 
are present in the female and that the tail was relatively long, rest on slender 
foundations. All earlier authors* including such a careful investigator as Cossar 
Ewart, believed that the ewes of moufflon are hornless. That this is a mistake has 

1 No diiEinction is here mainlalned between tftfdiom- and long-taited breed*. Gnte the number of tail 
vertebrae has begun Id increase, fui thrT distinction becomes arbitrary. 
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been pointed out on p. 157. That the tail of the turbary sheep was longer than that 
of the moufflon is a view not based on skeletal evidence, for no complete tail has 
ever been found + If Diierst s Keller and Lydekker describe It as long, they rely on 
modem breeds such as the Bundncr sheep, which are believed to be related. There 
is no reason to think that they are mistaken in this respect. The urial descent of this 
sheep 1$ thus mainly confirmed by some characters of the skull only, namely by the 
horns or the few rams known, and by the size of the horns of the ewes which is 
superior to that of the largest moufflon ewes. 

According to Rutimeyer, the turbary sheep was of small size; had slender and 
graceful legs; and small* erect, two-edged and goat-like horns. Such sheep still exist 
in Orisons where they are known as Bundner Ghtrlrndtr Stkaf (Fig. 7 : 18). Curiously 
enough, Rutimeyer never mentioned the rams, but Duerst, the investigator of the 
fauna of Aiiau, described from the Swiss lake-dwellings rams w ith large curled horns 


Fit*. 7: [ft. Ewe from Vrin* 
Cirisom^ Swi norland, showing 
rounded, long, 'goat-like' horns, 
evidence of urtal descent. After 
Ada mtu 



as the so-called Copper sheep 0 . arirs studeri, and this was subsequently almost 
universally accepted as the ram of the turbary .sheep. It will be shown presently that 
this view cannot be maintained.. In due course, other large-horned specimens were 
found to occur together with the "goal-horned' ewes. Heschcler and Kuhn* for 
instance, mention that at the Neolithic site of Egolzwil 2 besides many small 
flattened horns three large ones were found, w hich were strongly curved and twisted 
round the axis* 

In addition, Adametz (1937) and others have stressed that the reputed descen¬ 
dants of the turbary sheep, which survive in various parts of the Alps, have rams 
w ith homs very much of the type found associated with the ‘goat-homed' females, 
I hey were strong, flattened anteriorly, and twisted in an open spiral round an 
axis extending laterally away from the head. 
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If otic looks for related primit ive breeds one is led 10 some known in the eastern 
Alps as Skimthaf. Both these and the Bundnn Oherlanier Sehqf arc, according to 
Ada met z, closely related to the Zjackdsckafy a remarkable breed which was at one 
time common in Lower Austria and is still bred in large numbers in Hungary, 
Thence it extends to the south of the Balkan peninsula, including parts of Yugo¬ 
slavia and Bulgaria, Albania, Greece and Macedonia* the Greek islands (particularly 
Crete* from where it was described by Fitzingei! and western and north-western 
Asia Minor. 

The zackelschaf is characterized by straight* stick-likc horns which are twisted 
•corkscrew’ fashion Lind grow away from the body* Their type represents the extreme 
to which slur development of screw-horns ran go, The twist is the result of an ex¬ 
cessively fast, outward growth rate, which overwhelms completely (he circular 
growth rate dominant in moufflons. 

The zackrbdiaf was not unknown in ancient Mesopotamia (p. 174’f. It was 
present in the fourth millennium & and ii had a coat of wool then* as it has today, 
combined with a relatively long body and thin kgs. Its descent from the urial group 
has been argued repeatedly. It thus appears that sheep of this type drifted with the 
spreading Neoli thic culture from western Asia by way of the Ikilkan peninsula into 
Europe. 

The turbary sheep. however, was not a zackelsehaf in the strict Sense, the horns 
of its rams forming a loose spiral much like that of the ancient Egyptian hair-sheep. 
Wool-sheep with such horns were known in the Jamdat Nasr period of Mesopotamia, 
the * woolly screw-born sheep" mentioned on p. 173, The zackelsehaf is distinguished 
from it mainly by its extremely straight horns. If these two breeds were taken 
into Europe by the Neolithic invaders from the East* the evidence is satisfactorily 
accounted for* 

The further progress of the turbary sheep in Europe, however, was not un¬ 
impeded. Though it reached Switzerland, north-western Europe was for some time 
the domain of another primitive sheep, as w ill be explained later on. The fact that 
the European territory of the zackcl-cum-turbary sheep coincides approximately 
with that of the Da nub i an culture may or may not be significant. In any case* the 
breeds that came this way were variable in the intensity of the tw ist of their horns. 

The motifjlonmd sheep 0/ Europe, When the search for the rams of the turbary sheep 
began* it was pointed out that the Swiss lake-dwellings had yielded a sheep with 
heavy spiral horns described by Duerst as the Copper sheep (Oms aries simleri) . As 
is evident from its name, Ducrst regarded it as a separate breed* but it has in recent 
years become the fashion to deny its racial status and to regard it simply as the male 
of the turbary sheep. In agreement with Adametz's observations* however, the 
present writer considers this view as untenable. The heavily bomed Copper sheep 
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is, as Ducrst quite correctly said, not identical with the turbary sheep. 1 Two alter¬ 
natives exist for its derivation, namely either from one of the am moo-horned urial 
descendants of the East or from the moufflon. 

On the whole the moufflon is not regarded as an important ancestor of the 
domesticated sheep, especially not in Europe. Vet there is sound evidence in favour 
ofit, which emerges when one studies the remainder of the Swiss material and then 
proceeds to compare it with that From other parts of Europe. 

Very occasionally, hornless skulls occur in the Swiss Neolithic. They become 
frequent in the Bronze Age, The ewes of the turbary sheep, therefore, appear to have 
lost their horns in the course of time. Such hornless females were at one time regarded 
as a third distinct breed, the so-called Bronze sheep, but Re its m a and others have 
shown that this is an insignificant variation. 

The importers of the first sheep preferred the goat to a great extent. Sheep became 
gradually more popular, particularly during the Metal Ages. The same is observed 
elsewhere in the earlier phases of domestication, be it the Neolithic of Windmill Hill 
in Britain or of Cyprus* The reason cannot simply be that the goat was domesticated 
before the sheep, for the process occurred at very different times in several countries. 
It is almost certainly connected w ith the different ecological requirements of the two 
-species. Goats prefer leafy food and are therefore useful in Forested countries where 
the newly arrived farmer wants to keep down the growth of trees and shrubs. Sheep, 
on the other hand, feed mainly on grass and therefore can only be bred extensively 
where large areas have already been cleared of forest. The order of goat followed by 
sheep is thus ecological and need not indicate dial the goat was domesticated before 
the sheep. In steppe countries the sheep is the most obvious animal to be domesticated. 

In Switzerland the horned and hornless varieties of the turbary sheep were still 
abundantly kept in Roman times. The Romans, however, imported from the south a 
much heavier sheep with larger horns, a type known from representations in Italy, 
sueh as on the Situla of Bologna, 

At that lime the geographical distribution of breeds wass til l comparatively simple, 
and it may have remained so well into the Middle Ages in northern and north-west 
Europe?, where hardy and ecologically well-adapted breeds were kept for preference. 
Even a hundred years ago the basic pattern was still in existence as becomes evident 
when one studies Dr Fitzingcr's papers. 

The most remarkable result is that at that time short-tailed sheep with certain 
moufflon characters occurred all along the northern and western borderlands of 
Europe, whilst to the souths and indeed often interspersed, medium-tailed sheep 
existed, lo be more precise, the moufflonoid short-tailed sheep were found in north 


L It should be ranmbetrd <hat nol every btr^e-homed Neolithic sheep from Switzerland Is an O.a. jiftArn 
Ltvcre are ihem the mic mala oF the turbary sheep. The Wes of ibe two races have not yel bem 

duLukgunhed, this may even be impossible. 
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Russia and Finland; in Norway* Sweden and Denmark where they were much 
crossed with medium-tailed breeds even in Fitzingers day); in north'-west Germany; 
in Western France, the Auvergne and Provi nce; and in Andalusia and Castile in 
Spain 1 where they had become extinct by the beginning of the twentieth century). 

In the British Isles breeds belonging to this group were confined to the Shetland®, 
to some impure strains in the Orkneys, the Isle of Man (Loaghtan sheep), certain of 
the Outer Hebrides and the St Ktlda group (whence the well-known Sony sheep 
conics). 

These sheep have the following characters in common: They are small with small 
and upright ears. The rams have well-developed horns with the slightly everted 
spiral of the Western moufflon; the ewes arc either hornless or have very small horns. 
The fleece is coarse, shaggy- and partly hairy, the head and often part of the neck 
being hairy. Occasionally a throat ruff is present in the rams. The tail has only 
twelve to thirteen, vertebrae, as in the moufflon. 

The colour varies a great deal, there being many white, brown, black and parl- 
colourrd specimens. Brown, however, is a popular colour, and in some of the races 
primitive coloration occurs. 

Of the northern breeds. Fit zinger relates that one pattern was reddish brown with 
neck and chest blackish below, with a yellow-brown face and a whitish snout* The 
tail was black. The lower legs were brown anti black except above the hoofs and on the 
fetters, w here they were grey. Homs and hoofs were blackish brown, as in the 
moufflon. This type of sheep occurred from north Russia through Scandinavia, 
whence it had been taken to the Faroes and to Ireland. 

The Sony sheep Figs* 7 : 1 9 and 7 1 30) is the most primitive surviving member of 
this group. Not only does it resemble the moufflon in the shape and the black 
colour of the horns of the ranis, but also in the frequent occurrence of goat-horned 
females. It is still more significant that the most pure-bred Soay sheep available 
have preserved moufflon characters of coloration which are truly remarkable* 

As in the moufflon, the basic colour is brown . 1 In the face, the snout and areas 
round the eyes are more or less mixed with white hair whilst the bridge of the nose 
tends to be blackish. The neck is more or less covered with Jong hair. The belly is 
whitish or light-brownish, and the black (lank-stripe h present behind the clbnw s 
though extending less far posteriorly than in the moufflon. A light-coloured patch 
surrounds the tail h has also brrn reported that the whitish saddle-patch of the 
moufflon occurs occasionally in Soay sheep, though I have not seen it. The forelegs 
are characteristically moufflon-coloured. This pattern, be it noted, is very pronounced 
in the moufilm as distinct from the urial and argali. 

1 The Soay she«p are no longer pore. M fin< rwo^niid by Ewart, there u a n admixture of urial blood. 
The foilowinsf description U ba.M-ij on a small llocE IsepC in She pfdcni of the Zoological Society of I .flndon i n 
*954 which it comparatively pure. Another Flock of relatively pure stock mists in the iodoffieal gardens of 
Atfislerdimi. 



Fig. 7:19. Seay tbeep in London Zoo, \uie black horn* 
keeled anteriorly and moufflon pattern on legs* especially 
oF the male, indicating derivation from this wild gpcrica. 
Photo F.E.Z. 



Fig. 7 : 3 o. Same herd ofSoay sheep in London Ztio.Thecwe 
in the foreground showing dearly the black line along the side 
of the belly F Photo F*E,Z, 
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The short-tailed sheep of north-west Germany and formerly Normandy, the 
Auvergne and Provence are less characteristically coloured, though a dark brown 
much like the main colour of the Sony is very common, especially in the north 
German Hcidschnuckc. But in this breed grey specimens occur also in which the grey 
underwool has penetrated the dark coat on the back and the Hanks, so that the 
animal is tight-coloured. It must be kept in mind, however, that the Hcidschnucke 
group of breeds k no longer homogeneous, and that it contains an important admix¬ 
ture of tirial blood (Fig, 7:21)* 



Fig. 7 : jj* Ram of'Hcid- 

schnudsc’ from NicsuiicECj 
wear NovO Grodct. Poland, 
age eighteen months. Note 
lighi-eoknired, anierktdy 
ilauencd horns chxnctcrtidc 
of uriah After Adame rz 


That the northern short-tailed sheep arc descended from the moufflon is difficult 
to refute. With their short tails they are more primitive than the turbary sheep, 
and their horns as well as their colour relate them to the moufflon, 1 o whom then 
is the domestication of this group of sheep to be credited.'* It might be argued that 
the idea of sheep domestication spread from the lands occupied by the Danubians to 
outlying districts, but there were at that tune no wild sheep to he found between 
north Russia and Spain, unless one accepts as correct Fit zinger s statement that 
moufflon occurred in the mountains of Murcia in Spain. 1 Local imitation of an 
example set by the Danubians is rhus out cl the question. 

A more feasible suggestion is that the western Neolithic immigrants, the people: 
or the leather vessels, brought with them sheep of moufflon descent. On their way 
they may well have passed through moufflon territory, in Sardinia or Corsica, or 
perhaps Sicily or southern Spain, ir they introduced the shori-iaikd sheep into 

1 Thu record u probably baW on the Spanish ibne. but the former c^uIceeCc of wild sh«p in Spain Cannot 
be futed out. 
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western Europe, whence they would have reached the British Isles, one is still left 
wondering how these sheep managed to get to Scandinavia and even northern 
Russia, countries that lay open to the urial descendants, and why the moufflonoid 
sheep did not at once become evident in the Swiss lake-dwellings, where the Cor tallied 
Culture should have introduced it. In fact, it did appear with the “Copper Age\ 

That the Swiss Copper sheep belongs to the motifTlun group has been discussed 
already see p. 1B7., Moufflonoid sheep also appear at Castellachio near Bologna, 1 
associated with the turbary sheep. The Terre mare people thus appear to have been 
acquainted with the domesticated moufflon, which is hardly surprising in view of 
the proximity of Corsica and Sardinia. 

[tone considers the possibility that the moufflonoid sheep was introduced by one 
of the late Neolithic immigration waves from the West, one is struck by the dose 
agreement of its d istribution with that of the megaliths. The chief difference is in the 
density of distribution, for these sheep are sparse in the Iberian peninsula where 
there arc many megaliths but extend north-east into the Baltic provinces where 
evidence for megalithic penetration is scanty. It would be easy to explain this 

1 DeCcfOiir^ikm hy Strobd lr*tz Ewart, 



F lo+ 7 ^2. Moufflwi nmw in a pine forest* north Germany. Derived from 
Sardinian stock and influenced by selective hunting, Photo Lut^ Heck 
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condition as due to the replacement of those sheep in the south by later breeds 
brought by Liter immigrants, and their extension north-east by their suitability to 
heath land and pine forests. 1 It is thus conceivable that the moufflonoid sheep came 
into Europe with the mcgalilhic migration. 

A third alternative, however, exists. It is the assumption of a pre-Da nub bin 
stratum of pastoral sheep-breeding which had reached Europe from the West before 
the arrival of the leather-vessel people, who were mainly entile-breeders. 

Teeth and leg bones of sheep have been found in several Mesolithic sites in 
western Europe. To be precise, they ought to be called 'goat or sheep', for in no case 
could it be ascertained with certainty which of the specks was present. On the other 
hand, the teeth are small and would agree with those of a sheep of Soay she. In 
either case the presence of a small ruminant in a Mesolithic context is of great 
interest, I t must, however, be realized that all sites in question are later than the pre- 
pottery Neolithic of the eastern Mediterranean, and h is possible therefore that the 
knowledge of sheep-breeding had spread to the West prior to the arrival o( the west 
European Neolithic; in the proper sense. The four sites in question are T6vice 
(Tardenukian, one molar), C aizoul de Grurnat (Tsirdcnoidan, several teeth and one 
nstragulus! and Sauvcterrc Tardrnoisian Ill, several molars, but pottery nho L 
Apart from these French sites there is one 'Sauveterrian’ site in Britain, three Holes 
Cave near Torbryan in south Devon. Here three cheek teeth* two fragments of 
vertebrae and a fragment of a phalanx were found in layers V and \ 1 which con¬ 
tained the Mesolithic industry. It is possible that the Sauvcterrnm ol England is 
later than that of France and possibly contemporary with the French i ardenoishn. 
Attention may be drawn to a ‘moufflon 8 skull described by Hcrrc from Jutland, 
which however was not found in a prehistoric context. Ihcsc finds have caused me 
to take the alternative ofpre-agricultural sheep (orgoat) keeping in Europe seriously. 

Which of these alternatives is right will have to be decided on osteologies 1 
evidence. It will hr more than ever necessary to collect bones from well-investigated 
sites and to reddentify the material that is resting in museums. Only skulls, however, 
are likely to be useful in this respect lor the time being* 

It appears that Cossar Ewart is right in suggesting that an original moufflon 
stock became in the course of time mixed with urial (i.e. turbary: blood in many 
places. This explains perhaps why Reitsma was unable to distinguish the sheep of 
the Dutch terpen from the turbary group, Ewart also recognizes a strain of urial 
in the Sony sheep. Jam not convinced that he is right here* for his view was largely 
based on the presence of small horns in some ewes and the occasional eversion ol the 
hom-tip in the rams. Both these Features occur f a& is now known, in the wild mou fflon 
also. 

1 Tbc mmiftkm, rrlracd in ihc pinr wood* pf central and caiicm Europe, im driving todny under such 
randitiani (Fig: 7 ; aa), 

A.TLO,D.jV.—* 
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The curious four-horned or multi-horned) sheep arc regarded by Ewart as 
crosses of moufflon and urial breeds. Indeed, ihev have retained certain primitive 
characters. Some are, for instance, short-tailed. Rut the usually irregular horns are 
pathological. The four-horned sheep first appeared in the Bronze Age according to 
Ewart, though I have been unable to trace the locality. In the broch at Jarlshof, 
Shetland, it occurs together with normal-horned sheep in an Iron Age context. 

There is no doubt that many of the post-Beaker invasions brought urial sheep to 
Britain. Many of the older breeds belong to this group, some being remarkably 
hardy. The Scottish Blackface is one of them. These breeds, and later ones locally 
developed, replaced the moufflonoid stock everywhere except in the most outlying 
districts of the north, die Hebrides and the Orkneys where in the first half of the 
nineteenth century a moufflonoid sheep was still in existence*). Similarly, they 
succeeded in surviving into the nineteenth century on the Continent , where they are. 
however, much restricted today. 

Better feeding and greater attention to quality of carcass and wool have worked 
against the survival of primitive breeds in Europe, and favoured the spread of 
others unknown in antiquity. 

The Merino 

The most important of these today is the merino, an originally Spanish breed with 
an unprecedented yield or wool. It is an animnn’s horn wool-sheep and therefore 
quite possibly one of the descendants of the Mesopotamian wool-sheep of this ivpr. 
Other breeds belonging to the same group, such as the Southdown, art also medium- 
tailed :md equipped with a fleece of close, curly wool. 

More than a hundred years ago Low thought that the merino group had 
originated m North Africa. Even if he was right, however, this cannot have been more 
than an intermediate station. During the period of the Roman Empire, and probably 
Jong before it, ammon’s horn wool-sheep were imported from western Asia and 
Egypt into Mediterranean countries. The Bologna Situla appears to represent one 
of these. With the Roman civilization this wool-sheep reached North Africa and 
Spain. 

The reason for the late discovery of the value of the Spanish merino is to be 
sought in its poor mutton qualities. For a peasant population in the Middle Ages 
meat supply and resistance of the breed to environmental conditions were the most 
essential requirements, so that it was not until the great expansion of the wool 
industry that the merino came to the fore. The French King Louis XVI established 
a merino farm in his park at Ramhoulllet where they developed a very large bodv 
aud excellent wool. King George 111 , encouraged by this success, tried to gel a flock 

<*£ 2 ?^**™* •***-*+* »h« live the year round ^ lhf ^ !UTroUn(ting 



Fro. 7 : 23. An early Mesopotamian wnol- 
jtheep on a tcirarcatta box an early Assyrian 
sivtr. Exan pnmiHCK unknown. British 
Museum Xo. 9*2/989 


in 1787 cit a time when their exportation from Spain was prohibited. A ( 3 nek of poor 
quality reached this country, having been driven secretly into Portugal, In 1791 a 
first-class flock was obtained officially by permission of die king oi Spain, and they 
were subsequent I v kept at Kew, where they were crossed w-ilh British breeds. Gn 
the who Jr, however* the merino was not a success in Britain, since they are slow in 
reaching maturity and cannot easily be fattened. As they are content with poor and 
dry pasture (thus betraying their Mediterranean origin - they spread rapidly to dry 
countries and are today most important in South Africa* Australia ami South America. 

The merino is here mentioned as an example of a descendant of the am men ’s 
horn woo Usher p, which appeared first in Mesopotamia. There arc many other 
representatives of this group, often crossed with each other as well as with other 
types of sheep* so that it is no longer possible to elucidate ihcir history. From the 
archaeological point of view ii is important to remember thal the great spread 01 this 
group over the Mediterranean and western Europe coincides w ith the Iron Age and 
later periods. 

India 

Very' little work has been done on the history of the sheep in India and f so far as I 
am aware, hydekker’s summary of 1912 is still the best. In the mountain ranges of 
the Himalayas and in Tibet breeds occur which betray urial descent, such as the 
Huniu, which is tall and strong enough to be used to carry salt over the passes. 
Four-horned rams are not rare among them and there appears to be little objection 

1 95 





t Hi, 7 : 24, Greek helmet, sixth 
century «., showing a sightly 
s^im S'li^d' shfep with normal 
hnrn> with timed tips, :ima]| 
still «ua and nu ruEF_ This type 
should be: reload io rhr early 

Mrsopoiamtan woeTsherp rather 
than to the moulllon of Cyprus 


.0 regarding the Hunin as allied .0 the four-horn, ,! shrrp of Europe. Mrrrh-ints 
rou d a- seen drsving Hocks ur sheep eas ing loads of .him-live ,0 foriv pounds 
each I hese acre placed on their barks without cords. This observation is raemionrd 
bs Major Skinner in >rdta » .Salt,ml Hutorr. Tilts writer mentions incidentally that 
tn 1830 or thereabouts children m Soulh America used sheep to ride to school on 

, An " th 7 . l>^ c| is the barwal. The rams with their massive horns, the 

bases of which almost touch each other, suggest the presence of argali blood. Thev 
are used as fighting sheep The so-called unicorn sheep of Nepal belong to tins 

breed. Scaring of the horn-buds with a liot iron causes the horns io grow upwards in 
a fused condition. ° K 

In the hotter pans of India breeds oJ sheep are kept which are cioselv related to 
hose of western Asia and Africa. The dumba, which occurs from Turkestan to 

vnmn TWk a *"**?■ ° lhcrs bd< ’ n « to lb <‘ Jong-legged and lop-eared 

U P s - 1 h* rt 15 archaeological evidence for their history. 
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Fig. 7 : 25. Gold mnhur of Mughal Emperof J.l I unfair. 
a. iji. 1605 16-27, showing d sheep. 'I hh bn c d was 

brou^lu 10 India by the Moslem conqueror*. 1 hi thii 
coin it Qgurcfasa zfldlftral symbol far Ares. Jahangir was 
an umoMvMitlonal Moslem ruler, who, under Hindu 
influence, jibir'd animal and human figures on his 
coinage Author's collection, Photo by Frank Purvey of 
B. A- Staby l.ul. Natural mkc 


Summary find conclusion 

The complex picture presented by the history ol domesticated sheep may be sum¬ 
marized .is follows: 


t, The sheep was domesticated with the aid oT the dog before agriculture uas 
fully developed. The sheepdog played a vital pari in the domestication ol rum in an is, 

2. The original centre of domestication is the Aralo-Gaspian steppe and 
Turkestan. The nee sheep-keeping spread early into Pfersia, and later into 
Mesopotamia* 

3. The domesticated nice ol wild sheep was in the first instance the arkal, 
which belongs to the species of the urial. For the sake of convenience this group is 
here called the urial group. 

4. The five main breeds which had reached Mesopotamia by about 2000 is.c. 
were: (1) the screw-horned hair-sheep also in Egypt); (2,1 the screw-horned wool- 
sheep; (3) the zackefschaf; 4) the ammons horn woohshcep ami (5] the ammons 
horn Fat-tailed wool-sheep. All these were nT urial stock, so far as is known. 

5. The Asiatic moufflon appears to have been domesticated occasionally. 
Moufflon descendants exist as an early stratum in tropical Africa. 1 nless they are 
derived from the European subspecies, they must have reached their present habitats 
by way of Egypt be lore Gerzcan times, when the Mesopotamian breed r was 
established. 

6* The amnion's horn wool-sheep Mesopotamian breed (4) ) reached Egypt 
from the East in Middle Kingdom times and subsequently replaced the earlier breed. 

7. Europe experienced three major waves of introduction. Domestic sheep of 
urial stock 1 Mesopotamian breeds 2 and 3} were brought to the Balkan peninsula 
and thence breed (3) was taken as far west as Switzerland by the Damibian immi¬ 
gration (turbary sheep). Another domesticated sheep was present to the north and 
west of the great forest belt, probably also in the Neolithic, certainly from the Calco- 
litliic onwards, which was or moufflon stock Soay type). Subsequently the two inter¬ 
mingled, the turbary sheep penetrating into the area ot the Soay type. The third 
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wave of domestic sheep to reach Europe was one of the Mesopotamian type 4: 
which had been established in Egypt from the New Kingdom onwards and thence 
spread to many Mediterranean lands, including Greece, Italy and Spain. It followed 
the Roman conquest to the north. The merino belongs to this group which proved 
superior to all others in the quality of its wool. 

G, In so far as sheep are kepi in India, 1 ibet and other countries of cast and south 
Asia, they are of western derivation, and basically of urial stock. Argali blood has, 
how ever, been introduced repeatedly, and a few breeds arc claimed to be of almost 
pure argali stock. 


7 tchtioiogical aspteh 

Fat is a substance with many industrial uses. Before domestication began, it had to 
be obtained from game animals. With the domestication of the sheep it became 
available in practically any quantity required. Sheep Tat was in due course replaced 
by vegetable oils in the Neolithic, though for culinary purposes it continued in 
esteem among Eastern peoples. Nevertheless, the numerous technological uses of 
fats almost certainly were greatly developed as the result of the domestication of 
the sheep* 

I'he use of wool was probably discovered when the peculiar mode of moulting 
in large coherent patches was observed by the first domes tkators. [ t would have 
been easy to make sheets of felt from such material, and felt-making has remained 
an important industry in many pans ofcentral Asia, where it is even today associated 
With nomadic culture. Spinning and weaving were probably Jirst practised with 
vegetable materials. 

Woven cloth made or wool was not readily accepted in areas w here good plant 
fibre, mainly flax, was available and where the climate was sufficiently mild. It 
therefore developed mainly in climates with a cold winter, and its subsequent spread 
to warmer zones was probably due to the development of liner qualities of wool. 

It thus appears that the domestication of the sheep, apart from ensuring a 
permanent meat supply, also improved greatly the supply of raw materials, of skins, 
hair, lat and bone. All these became in due course available from other sources' 
namely the 01 her domesticated ruminants. But the production of wool has almost 
entirely [‘cmssincd a monopoly' of the sheep* 

l his chapter may be concluded with a report on the use of sheep as fuel, incredible 
as it may seem. J, Holland (1635, pp. 15-16) writes as follows: 


, S ° r 8CarCC at B " Lnos a Y«s, and cattle so piemifui, that sheep were 

tually dnwen into the furnaces of lime kilns, in order to answer the purposes nf fuel. 
TT...&C. could h^i, h.:,v, tnrnlninrd „ cndiMt, iu™,v„ umJ JJ,. if , ^ 

archived ' b “ b * ra “ «* l—m-cd in ,!«. 
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Mammals Domesticated in the Early Agricultural Phase: 

The Crop-robbers 


T ^h e first step towards food production as distinct from food-gathering was 
made when goat and sheep were brought under the control of nomadic man 
and his dog. The second step was the invention of agriculture, which settled 
man by tying him to the land. 

Agriculture* especially in the countries or the river-civilizations, has a by-product 
which made it possible to domesticate oilier species of anuriaLs v namely the waste 
vegetation of fallow land and the offals of food plains, such as straw and coarse 
leaves. It also led to the growing of fodder plants. Domesticated animals could now 
be penned or stabled and fodder could be brought to them as needed, \\ hen this 
stage had been reached in die early Neolithic, the large ruminants began to inter¬ 
fere with the new artificially created environment* 1 hey came as crop-robbers but 
ended up as domesticated beasts in the pens and stables of the Neolithic farmer. 
The large ruminants which were thus taken over by man are tattle (ox), Indian 
buffalo arnee), yak, banteng and one or two others. Only the prehistory of cattle 
is reasonably well known. Moreover, it deserves particular consideration in view of 
ihe influence it has exerted on early farming and technology. Another beast that 
belongs to the group of crop-robbers is the pig* 


8 


Cattle 


SCIENTIFIC NAMES— Bos firimigemus Bojamis aurochs of w ild cattk; Euro|x- n North 
Africa, Egypt, Palestine, Mesopotamia, Persia p remainder of temperate A3ia north of 
central Asiatic mountains. Extinct since seventeenih century). 
ftos rutmadicus lake tier {Pleistocene of India). 

Has (Aoiibos) stmvtli (Urbain) (kouprey; Recent, Cambodia). 

domesticated hrkkp towns L, (genera! name) (A [angi/ratu; Owen syn. IL braefyetm 
Owen iii /?. in dints L. izcbu or bumped cattle; India and Africa). 


T ^wo large-shed species of hollow-horned ruminanrs have existed in Europe 
since the early Pleistocene, One of them, the bison* survives in a few specimens. 
The other, the aurochs, is extinct as a wild animal, though its blood survives 
in the domestica ted breeds of cattle. 

Before proceeding further* it is necessary to settle a problem of nomenclature 
which has arisen in connection with the gradual extermination of these two wild 
species. Originally, the aurochs, he, the ancestor of our domesticated cattle, was 
known in Germany as the Auer {Latin tints* Polish ihur). The other species, which 
is now called 'bison 1 from its Latin name, was known in Germany as the Wisent 


(Polish btbt)* When, in the course of the seventeenth century, the aurochs became 
extinct and a legendary animal, its name came to be applied indiscriminately to 
the extinct species as well as the bison- By that time the latter also had been exter¬ 
minated in west and central Europe, and was surviving only in the remote parts of 
Poland, Lithuania and Prussia, and farther east. Hence ‘aurochs* came to mean 
simply a large wild bovine and, eventually, the only surviving species, the bison. 

This was the state of things w hen the scientific study or animals began, and the 
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Ytu. U: i. Aurochs js depicted by Hi-bcmam. 3 549 


vvord Aurochs' quite naturally was accepted as thr proper one for the bison, even 
in some scientific writing- lb now, however, this mistake has been corrected and a I! 
serious publications use 'aurochs' properly to denote wild cattle, the ancestor of the 
domesticated breeds. 

Domesticated cattle (in the strict sense of the word) are the descendants of a 
group of races uf Bos primigemus, the urns or aurochs. Its economic significance 
increased as civilization advanced and today it is the most important of all domesti¬ 
cated animals as a producer ol meat, milk anti hides. It is certain ihal its domestica¬ 
tion was undertaken before 4000 b,c., bm nothing is known uf Its actual beginnings. 
There arc many theories to explain the differences of present-day breeds by deriving 
them from various types of wild cattle. In addition, it is possible that inter-specific 
crossing has played a part in the development of some of thr Eastern breeds. 

Distribution of the wild spirits 

Wild cattle art' regarded as a genus. Bos, different from the bison Bison ., the yak 
{Poipbagto ;, the gaur group ' Bibos), the Indian buffalo Bubalus), the Anna (Anoit] 
of the Sunda archipelago and the African buffalo {Sj/ncerui . But these so-called 
genera it re so closely related that they ran interbreed and produce fertile progeny. 
Some authorities give recognition to this by uniting all the bovine cattle in one 
large genus. Bos. It is important to realize this in view of the fact that crosses 
between the species may have influenced the development of domesticated breeds. 

A lorm, the status of which is still doubtful but which is of great |>otemiaI inter¬ 
est, is the kouprey of Cambodia (Urbain, 1937; Coolldgc, 1940; Bohlken, 1958; 
Bracstrup, ig6o). In several respects intermediate between Bos and Bibos it has been 
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interpreted as a primitive wild bovine or ;is a cross between the two suhgencra. 
More evidence is required to settle this matter. 

The true cattle (Bos in the strict sense are most closely related to the south 
Asiatic gaur and banteng, from which they appear to have become separated in the 
ioiir.se of the Lip per Pliocene. In the Siwaliks of India a Boa GCVtijTM'- occurs, which 
Pilgrim regards as the possible ancestor of the Pleistocene wild cattle* he, of both 
Hot namadittis of India and of Bos primigemvj of Europe. An Asiatic origin of the group 
is altogether likely, since the aurochs is cither very rare or altogether absent in the 
Lower Pleistocene of Europe. It became fairly frequent in the Great Interglacial, 
hut not abundant until after the end of the Ice Age, With no ancestral forms known 
from anywhere in Europe {for the Lrpfahof of the Italian Viliafranchian arc not 
ancestral to Bos, according to Mcr]a) t this increase in (he frequency of wild cattle 
looks very much like an invasion from elsewhere, attempted repeatedly and suc¬ 
ceeding finally in the Holocene. Ky this time the species had spread as far west as 
Spain and Morocco and eastwards to China and Siberia, h did not, however, reach 
North America. This almost universal distribution of the wild species in the tem¬ 
perate zones of the Old World makes it even more difficult to discover the original 
centre of domestication. 

The external appearance of wild cattle is well known. The last survivor died in 
a Polish park in 1627, and there are several good descriptions available* including 
illustrations. The bulls were large, up to six and a hall feci at die shoulder* and 
often equipped with very lung horns. The best surviving picture was discovered by 
the British zoologist Hamilton Smith in an Augsburg shop early in the last century. 
The picture itself is lost, but a good reproduction exists Fig. B : 2). It must be 



Fig. 8 : 2 > The aurochs based on a pirimr nf the last surviving specimen 
found by hlanhhen Smith in an Au^-burg; shop and published in 1B2J 
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noted, however, that it docs noi represent the large type of hull which was so common 
in the laic Pleistocene and the early Holocene. This type had horns which turn 
first outwards and then forwards, with the tips slightly turned upwards. In Europe 
it is sale 10 say that rising hums, as shown in the Augsburg picture, are characteristic 
of weak individuals and possibly oi cows. 

The colour of the hair coat of the bull was black with a while stripe along the 
back and white curly hair between the horns; the muddle was white or greyish. The 
summer coat was more sleek, especially in I he southern races, whilst the winter 
coat was thick and somewhat curly. This appears 10 have been the normal coloration 
in central Europe. Towards the south and west, the line on the back tended to be 
yellowish or reddish. Other variants show a large diffused saddle of lighter colour, 
brown or fawn, and tl is conceivable that some races normally retained suc h rela¬ 
tively light colours evert in old bulls. It appears that the COWS were mostly brow nish 
red, occasionally diffused with black, but some had the male colour though with a 
pronounced brown or lawn saddle that would spread over the sides of the belly* 
There are still cattle showing the wild colours in Corsica, parts of south-west Europe 
and in North Africa, especially Morocco, The calves of both sexes appear to have 
been red until about six months old* 

The various characteristics of the aurochs, such as size and shape of horn, stature 
and coloration, are still to be found in certain domesticated breeds, but they are not 
all combined in a single breed; were it so the aurochs would still be alive. In 1921 the 
idea occurred to Lutz and Heinz Heck that it might be possible to ‘reconstitute* the 
aurochs by crossing breeds of cattle that exhibit certain characteristics of the wild 
ancestor,. Genetically it seems that many domesticated breeds are mutations with 
recessive genes, and that severa l of the features, such as single colour, are due to the 
absence of certain genes which arc present in other breeds. If, therefore, one should 
mix all the available domesticated breeds, there is a chance that eventually a breed 
would be obtained in which many or mo.st of the genes of the aurochs would be 
combined. This, though obviously not exactly identical with the ancestral aurochs* 
would at least resemble it fairly closely and might breed true. The attempt has been 
remarkably successful. Heinz Heck, Director of the Munich Zoo* crossed Hungarian 
and FodoJian steppe cattle, Scottish Highland caulr, grey and brown Alpine breeds, 
piebald Friesian* and Corsicans. After some years of breeding the first two specimens 
turned up, one male and one female, which had the desired characteristics of the 
aurochs. These 'reconstituted aurochsen 1 continued to breed fairly true to type. No 
throw-backs are said to have occurred, and the only variation is in the intensity of 
coloration and the degree of development of the horns, characters known as variable 
in the wild ancestor. By 1951 there were forty of these reconstituted uurochsen living 
(Heck, 1951). 

Another breeding experiment wax carried out by Professor Lutz Heck 195a) in 
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the Zoological Gardens, Berlin Fig, 3 : 3), He started fran material of south-west 
European origin^ namely Spanish fighting cattle, the Camargue breed oT the 
Lower Rhone, and Corsican cattle. In addition, he used Engh;h park cattle. 
Since these are more like aurochsen than the breeds used in Munich, a satisfactory 
result was obtained within a very short time. Unfortunately, the Berlin stock was lost 
during the war, but some specimens are surviving in the zoological gardens of 
Augsburg, Cologne and the Neanderthal, Others which had been placed in the 
famous forest of Bialowicza in eastern Poland are known to have survived. 



Fig. 8 : 3. 'Rccorutilutcd' aurochs hi Berlin Zoo. Result of breeding experiments 
carried out by Professor Lutz Merc k. Photo Luts Heck 


It is interesting to note that, together with thr physical, the mental characteristics 
of the aurochs reappeared. The 4 reconstituted animals arc fierce, tempera mental 
and extremely agile if they are allowed to run wild; and in Bialouieza Poland) * 
Rominten east Prussia: and the Scfaorfhdde, near Berlin, they became extremely 
shy. The justification of these experiments undoubtedly lies in the advantage of 
having live animals which represent the ancestral type with reasonable accuracy and 
thus provide a more convincing picture than any reconstruction ever can. 

It may be noted that there are certain differences between the Berlin and Munich 
breeds. The former, very naturally, appear to resemble the south-west European 
race and some specimens can be matched almost exactly with French and Spanish 
cave paintings. The Munich breed is perhaps more characteristic of the aurochs of 
centra! Europe; it is more heavily buiti and has a tendency to develop a dewlap* The 
horns of the Berlin breed are almost exactly like those of the Fossil aurochs, though 
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smaller. Those of the Munich stock betray iheir origin from Hungarian steppe and 
Scottish Highland cattle in the lateral expansion of the horns. In view of the varia¬ 
bility of the wild ancestor, however, this matters little. 

The horn form, in particular, seems to have been variable even within small 
geographical areas. In the Dordogne, during the Last Glaciation, aurochsen with 
drooping horns were frequent, as indicated by cave art (Fig. 8 : 4}. In the British 



Fid. (5: 4 . Wild aurochs bull following a cow. Middakniati engraving on 
a stalagmite in the Grotto do la Maine, Tcyjai, near (.Somharetlcs, IXirdognr, 
Francr. length of engraving about 1,2 a metres. Xote attempt made by 
artLn to show characteristic curvature of the horns. After lireuil 


Isles during the Great Interglacial large down-curved horns were comparatively 
common, but they occur together with others of normal type, in which the tips of 
the horns lie at the level of the crest between the horns or even higher Fig. 8:5). 
Horns exhibiting art upward trend appear to have been rare in the European wild 
population, though they were not absent, and in some areas they were considerably 
more frequent than in others. It is possible that Egypt was one of these areas. Duerst 
described as Bos taunts maerocetus a breed which perhaps survives in some central 
African breeds of today. Upturned hums occur again in the Indian Box namadicus, 
a wild race resembling the Egyptian form in some ways. The wild cattle ol'Anau 
in Turkestan, found in the lowermost layers I la), were regarded as Box namadicus by 
Duerst 11908:, and he believed that during Period lb there originated from it a 
domesticated breed that was like that of ancient Fjgypt. From Period II onwards 
small short-horn cattle began to replace this older breed. At Shah Tcpti, northern 
Persia, Amschlcr '1940a) found a large skull with stout down-curved horns, which 
he believes to belong to a wild specimen. If he is right in his assumption there would 
have existed not far from Anau a wild race possibly ancestral to the well-known 
ioitgifroas group of domesticated hreeds, Amschlcr s specimen comes from Level III, 




FiC. 0 : 5. The CreaL [Eiicr^lndal race of Hen ftrimigrniui from Ilfhrtf Lower Tliamrs. 

RrcuiutruirikHi paiming by Miss SL M. Howard, based on material in the British 
Museum (Nat, Hist.) and tarried out under the direction of the author 

which is approximately contemporary with A nan II, the age of which has been given 
as 3500 to 3000 ii.c. Domes lira ted iongifrons cattle, however, were f by rid both above 
and below the level of the supposedly wild specimen. 

To sum up, the aurochs varied a great deal in horn shape and size, both indi¬ 
vidually and geographically. Unfortunately, only a few finds have been properly 
described, and there arc great gaps in our knowledge- Where a detailed regional 
investigation of the available materials has been carried out, as by Leithner (1927) 
and Lehmann 19491 in central Europe, Ua Ban me 1947b) in the Vat dr Chiana 
(Tuscany), and Portis 11907) near Rome, the great variability around a standard 
type is very obvious. A male from which any one of the domesticated breeds may 
have bem derived is therefore likely to have been available almost anywhere. 
Nevertheless* one is inclined to believe that a domesticated breed has descended 
from that wild geographical race which exhibits its characters most frequently* 
The wild cattle on the friezes in the Aurignackn cave of Lascaux in south-west 
France arv so well drawn that they deserve dose study. They are the best prehistoric 
pictures available of the wild ancestors of domesticated cattle, and all belong to 
Bos primigemus. In his monograph on this cave \\ in dels 194^1 attributes certain 
specimens to Bqs fongifimt, thus implying that a separate wild species existed at that 
time. This is not so (Zeuncr, 1953b;. The identification by Windels appears to have 
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relied mainly on the slender head shown (Fig. 8 : 6), in fact they arc cotvs of Bos 
primigeniuf* 



Fifl. 11: (j, A ted cow fr»m thr cave olLaviiux with a black brad and a while uripe 
aloriK thr bark. In all probability the brad was merely much darker ihan the Ijody, 
a type of GoformUon which still occurs in certain donmiirilled breeds. After Windels 


The coloration nf/fot prinsigtnins is well known, as has been explained above. The 
black or reddish-block bulls with their light-coloured line extending along the 
back, and some similar hair between the horns, are shown in l.ascaux, and so arc the 
usually reddish-brown cows with their darker heads and legs. The black bull. No. a6, 
shows the coloration particularly well (Fig. 8 : 7I. It has been suggested that attempts 
were made to re-draw the profile of the back, but I ant inclined to regard the double 
line as a way of showing the white line on the bark. The cow, No. 21, also shows the 
light stripe on the back, and, in addition, the dark head Fig. 8 ; 6;. 

Apart from these normal-coloured bulls and cows of l.ascaux, there are some 
unusual ones shown in outline only, or filled in with white and a certain amount of 
black slippling. Since the characteristics of normal coloration are shown so accurate I v, 
these individuals have to be taken seriously. I have always held the view that they 
were intended to represent rare pale-coloured or mlbinot ic specimens, such as occur 
occasionally in wild herds of other animals. The white stag, for instance, has haunted 
the imagination of hunters for centuries, although few indeed have ever been kilted. 

1 he while cattle of Lascaux appear to have been either practically white, with 
small blackish spots on the head and the foreportion of the body (Fig. 8 : 81, or in 
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I'm. R ; RljLI *>f Ro.\ primisrtnirui of tht* 1 Jlc Heiaiocmt i> dfpii in dir cave uf 
Lmaux, soulli-WL'sE franci\ Xulc lilt wlllK SlHpr fllons bads. I ppcr PuLn-o- 

Hthk. After ttjndek 



Fcg. 8:8. Another bull from ihe cave of La'raux, with km* horns. Alihm^h only 
the forepart is shown, this specimen appears to haw been pair-rdoured and dappled, 

,\fi« Hindels 
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addition with a black nose and chin (Fig B : 9)- The Icgi appear always to have been 
dark. Similar coloration occurs in English park caulc, a resemblance which Heck 
v 195* regards evidence Tor the primitive character of this group of domestic a led 
breeds (e,g; Cltillingharn* CadzOWj. Me Kenny Hughes and Hedger Wallace, hew- 
ever, maintain that otir white cattle are the descendants of cattle imiiorted during 



Fir-, 8 : g. Another bull from the cave of Lutaux, with exceptionally Jong horns. This 
appears to have been a pate<oloured specimen with black dote 00 head and a dark 

muzzle. After Whudch 


the Romano-British period, and there are indeed, plenty of simitar white cattle to be 
seen in parts of Italy. Whitehead 1953 ; is also inclined to hold this view . Whilst one 
cannot therefore agree that the white cattle are the modern survivors of Bos primi- 
gewus, Heck’s idea that white specimens had a magical value remains acceptable. 

I he only problem is whether such white specimens really existed in nature. In 
the case of Bos prtmigenitis, a species extinct in the wild slate, this can no longer be 
verified, but there is suggestive evidence available concerning the American bison. 
Colour aberrations of this normally brown species were described bv Garretson 
1 * 93 ®)* Among the herds that thronged the prairies in the nineteenth century, pied, 
spotted, light-grey and creamy individuals occurred, though rarely. This author 
illustrates a white bison skin with a dark head and some irregular black cloudiness 
mainly on the forepart of the body. This pattern is very reminiscent of the white 


CATTLE 


21 I 


Lit sc si us aurochs era, !r may therefore he said that, in a species so closely related to 
Bos finmigtmus as h the American bison, individuals not unlike those shown in 
Lascaux Cave do occur. Their conspicuousness on the Lascaux friezes suggests ihai 
they attracted the attention of the L pper Palaeolithic hunters. Since most of the 
cave art of that period was nothing but hunting magic, it is reasonable to attribute 
a magical significance to then- specimens shown in the cave. 

Dvmestkatim 

Archaeological evidence at present available shows that by about 2500 B.c. there 
wcre already several well-characterized breeds of domesticated cattle in existence; 
die beginnings of cattle domestication, therefore, are far earlier than this date. In 
India, and indeed Mesopotamia, humped cattle were in existence in the fourth 
millennium b + e:. besides other mostly large breeds that appear to be derived from 
local races ol Bos primigmiiLu In Egypt several breeds were known, certain of which 
were piebald and others hornless. 

Thf evidence from Europe 

In Europe, however, a breed appears in the early Neolithic which is generally called 
Bos hngifrans 1 correctly Hoi bracftnrros Owen; Zcuner, 1962b’, The view is held, 
among both zoologists and archaeologists, that it was a very small beast. MeKenny 
Hughes in 1896 described it as 4 a very small animal; probably not larger than a 
Kerry cow'. Measurements earned out by M, Maitland Howard have shown, how* 
ever, that the Neolithic cattle were often not inferior in size to many of the modem 
breeds, anti the belief in their small size is probably in part due to the large number 
ol immature specimens found in prehistoric sites. But much work remains to be done 
about their osteology 1 in spite of an enormous volume of literature already in existence. 
Hcschdcr and Kuhn 1949) have rightly pointed out that in most sites the number 
ol measured specimens available is small, 

hmgifmm cattle were first made known to science by Owen in 1846 under the 
name oi Bos bmehrerros. A few years later the large material excavated from the 
Swiss lake-dwellings was monographed by Riitimcyer 18G2 !, He distinguished three 
bre eds: brarkyctr&s, primigoiiits and hochocaos. Of these, the primigemus breed 13 believed 
to be descended from the wild Bos primigenm- The trorhacerm breed was withdrawn 
by Rutimeyer himself as an individual variant of the primigmus breed in 1867. Its 
characters are most noted in the modern jfonte&us cattle, such as the Bernese cattle of 
Switzerland and similar piebald breeds. The distinction of hraehycems and primigtnius 
breeds, however, has been maintained for a century . What does it imply? 

Ltittgifrms cows are characterized by the height of the forehead above the orbits 
hence the name fongi/rons) f small horns curved forwards and inwards, a pronounced 
eminence on the frontal ridge between the horns and a high paricto-occipital region. 
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These feu lures are striking when compared with Bos primigetdus Figs. 8 : to, & : j i 
and 8 : is), though there is a tendency even among wild European urns to show one 
or two of thrm occasionally. In the early Neolithic of Switzerland, however, the 
‘peat cow*, as the longifratis cuttle were termed, is readily distinguishable even from 
domesticated primigenim breeds. 

In the* lowermost stratum of the Neolithic site of Saim-Aubin, oti Lake Bienne, 
Switzerland, Dottrens (1946, 1947: found exclusively tongifrons cattle, and other 
sites hud given the same results to Riitimeyer and other investigators. In other early 
sites, such as Lgolzwil 2 ;md Sccmatle-Gelfingcn on Lake Zurich, however, which 
also belong to the earliest lake-dwellings of Switzerland, 1 leschcler and Riicgcr found 
three categories of size, the largest of which comprises the w ild Bos primigmius. The 
authors stress the absence of diminutive specimens. With a minimum height of 
1* 15 m, at the withers, the smallest group exceeds many of the modem breeds. Their 
horn-cores differ from those of the iongifrons breed and are reminiscent of the aurochs, 
though small. The middle group may comprise a mixture of the two others. This 
evidence suggests that in the local early Neolithic some Swiss lake-dwellers bred 
cattle derived from Rot prirngauus or at least contaminated with the local wild blood. 

It thus appears that die lake-dwallers, who are known to have arrived as immi¬ 
grants, brought (he domesticated longifrons breed with them. Jo due course they 
would have allowed their stork to interbreed with the local aurochsen, and in anv 
case it would have been difficult to prevent (his under primitive conditions. 

The fact that iongifrons cattle can be distinguished from primigemits-derWcd 
cattle lias aroused controversy. Some believe firmly that two wild ancestors must 
have existed, whilst others consider Iongifrons as a descendant of the wild Bos 
pti mi genius. In practice it is difficult to prove either alternative, but the second is 
more probable. The vast majority of fossil skulls of aumchsen are of males which arc 
harder and. therefore, more resistant to destruction than those of females, while the 
vast majority of longt/rons skulls come from cows, as is to be expected in domesticated 
herds. The differences are thus accentuated by comparing the bulls a Tom- form with 
the cows of another. Some authors have pointed out that ihe characters of Iongifrons 
are not altogether absent in ptimigenius, especially in the smaller and immature 
specimens and in the Female sex. Leithner comes to the conclusion that there is no 
reason not 10 derive iongifrons cattle from the European aurochs, From the mor¬ 
phological point of view, lie is undoubtedly' right. 

The archaeological evidence for the sudden appearance of a well-characterized, 
small, domesticated breed is, however, strongly against local domestication, and the 
centre of origin of the longiftons breed was probably outside Europe. Since no such 
cattle are believed to occur anywhere in the Mediterranean region or the nurth- 
east at so early a period, investigators have again and again attempted to find the 
origins ol the Iongifrons cattle in the more northerly parts of western Asia. It is 
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Fig. B : 10 (ft) and (b). Bus primigtimu skull. A bull from thr Ncofnlik—earliest Bronze Atse site 
nf Dorchester, Oxon, Excavation by !W. R. C. Alkinscn. Sporiincn in J>pi. Environmental 
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Fig. Bill a - and b) + Skull of ihr hiaclmrros breed, Switzerland. After Hruhekr and Kuhn 
Fig. B : ta (a) and (b>. Skull of the so-called/rni^ajitf breed. After H«rhdcr and Kuhn 
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possible that the breed is indeed derived from there, If AmschUr is right in regarding 
his large braekytfros skull from Shah Tepe as a wild 'longifrons', some substance would 
be given to this hypothesis. I Jut even without it the view remains tenable. An im- 
portattt characteristic of the primitive longtfrons breed appears to be its small size. 1 
Small size is usually regarded as an almost unavoidable result of the lirst stage of 
domestication. But the early breeds of the Near and Middle East were by no means 
small, certainly not so small as some Neolithic longifrons of Europe. Ii appears that 
these animals may have been bred specifically for small size, or that small size was 
obtained unintentionally as the result of keeping stock on a starvation diet and in 
unhealthy conditions. This was regarded as an advantage. It is evident that large 
cattle are not easily moved from place to place, and that a population which lives 
in temporary settlements and practises shifting agriculture might prefer large numbers 
of small-size cattle of a peaceful mentality in small numbers of large-size cattle. 

The first indications of the presence of domesticated cattle in northern Europe are 
at Dyrholmen in Denmark, a site of the F.rtebollc period, the fauna of which was 
investigated by Degerbol 15)42}- If domesticated cattle were present there, however, 
it would not have been the hngijroits breed but a type more closely resembling Bos 
primigettius. Moreover, the stratigraphy of this site is not clear, and it is possible that 
these bones are so late as to be contemporary with Neolithic and Bronze Age sites. 
There is. however, nothing improbable in the occasional occurrence of domesticated 
descendants nr aurochscn in Europe prior to the beginning of the Neolithic proper. 
An early Neolithic skull from Satrupholm [Schleswig-Holstein; Herre, 1948} is the 
oldest certain domesticated specimen found in the north. It resembles the aurochs 
closely, but is smaller. 

At Manching, in Bavaria, the La Ti ne people had cattle of very small size and, 
as in other domesticated species, a progressive reduction from the Neolithic to the 
Iron Age is characteristic. Nevertheless, the few large bones present suggest that 
already in pre-Roman days trade brought cattle from the Roman southern lands 
into the Celtic areas. In the Roman period large breeds of cattle are present, but 
with the disintegration of Roman power they disappear again, leaving a stock as 
small as that of the La Tine period to continue into the Middle Ages 1 Schneider 
l 95 3 )* 

In the \ iking town of Haithabu in Schleswig (Slewing, i960; a.d. 800-1050), 
the size of the cattle varies a great deal, covering about the lower half to tw o-thirds 
of the total variation of domesticated European cattle. It is very interesting that 
castration was practised : 13 per cent bulls, 32 percent castrates, 55 percent cows j. 
Sic wing attributes this to the need ior draught animals in a place where ships had to 

be dragged overland from the North Sea rivers to the fjord of the Schlei, which is 
part of the Baltic. 

* This wu not invariably K s p, 21 1 u 
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hi some eases the primigemus and the longifrans stocks have berm kepi comparatively 
pure. The Alpine cattle and the Jersey breed, as well as the Shorthorn, are hngijrom 
stock. On the other hand, ihe Hungarian and Podolian steppe cattle, ihe large-horned 
cattle of the Romagna in Italy, the ScnEEish Highland race and the fighting ca ttle of 
Spain all represent the primigmuy stock. But crossing has been practised to such an 
extent that the vast majority of modern breeds must be regarded as Intermediates. 
In Friesian cattle, for instance, it is possible to find skill Ls ranging from the primigmius 
type to characteristic irngifrom specimens. I r is probably no longer possible to dis- 
tinguish modern cattle according to (heir ancestral stock except in cases such as 
those quoted in this paragraph. 

Evidence from western Asia 

At An [lu, in western Asia, Ducrst found a domesticated Bos of large size in Period IB. 
This long-horned form had nothing to do with Icttgifrorts* But in the course of Period 
II the size of the animals diminished to some extent, possibly because a smaller 
breed had reached the locality together with oilier domesticated animals which arc 
known to have appeared at that lime. This possibility receives support from the 
evidence of Shah Tope in non hem Persia where Amschlcr found a tongifrons 
breed. 

In Mesopotamia many of the illustrations of domesticated cattle arc evidently 
of beasts derived from Has primigrmus and not related to the lougi/rans breed (Fig. 
S : 13). In Arpachiyah f near Mosul, a site that dates from the Tell Habf period, 
about 4500 b thus antedating the finds from Shah Tepe and Anau considerably, 
there are many of these representations. Unfortunately, the skeletal remains of the 
animals both wild and domesticated which were contemporary with the earliest 
inhabitants of the site were not recorded, and so we are thrown back on artistic 
evidence only. Here, although there are numerous representations of cattle, sheep, 


Yrn. 8 : 1% Copper head of a 
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Frankfort 
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goat and pig both in the round, in the form of day or terracotta figurines anti amulets, 
and painted on the pottery of that ‘Halafian* tra, not one of these figures shows any 
of these animals in a domesticated context such as becomes common with the 
invention of the c ylinder seal at a slightly later date. 

In spite of this, however, the very number of these figurines, the occasional 
excellence of the amulets* the fact that the buermium motif \\ as extremely popular oil 
the beautiful painted pottery nf ihis period Fig, 6 : 14 suggests the possibility of 



Fi<i r B : 14. Bucraiiiutn design on potlrry of 
the Tell Halaf period found at Arpadriyah, 
c, 4500 ii.o. After Mill Iowa 11 and Rose 


domestication. Moreover, the economy ol Ar par hi yah was prosperous enough to 
afford the manufacture in quantity ol luxury articles, such as the finest painted 
pottery' of the lime and or exquisite amulets, so that it is very likely to have relied 
on a fully developed agricultural and stock-producing background. The domestica¬ 
tion of cattle can therefore be assumed to have taken place. 

Should further evidence be needed, it is provided by the humped cattle zebu ) 
of the Indian type. This domesticated form had moved even into northern Meso¬ 
potamia by about 45™ bx. One rather rough and somewhat doubtful figurine of a 
humped bull was found in the earlier Halafian period at Arpachivah Mallowan 
and Rose, 1535, Fig, 48, No. 14), and thereafter figurines and jar-sealings showing 
this animal were by no means infrequent through all the predynastic and early 
dynastic periods in Mesopotamia, and later. Perhaps the best illustration of a humped 
bull known from Mesopotamia is carved on a fragment of a stone vase that was found 
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by Frankfort 1936 at Tell Agrab i Fig. 8 : 15) in a temple dating from the early 
dynastic period, although Frankfort himself dates the vase slightly earlier, attribut¬ 
ing it to the predyuastie period known as thejaittdat Xasn It would thus date from 



Fig. 8 t 15, Zebu drpicied on a s^ren itcabie fMsfro™ 

Tell Agrab, Mrsopctainia. Pnc-Sar^onic Sumerian* 

Early Dynamic It lit, r. p-c., or earlier* 

Kmm Mime si Sr hornless cattle snd dnmcstieaicd pig 
are known. After Frankfort 

about 3200 b.c., and one fragment depicts a humped bull standing in a stall lacing 
a manger, while another shows a man, probably a priest, whose hands are held in 
the Sumerian attitude of prayer* sitting outside. I he work is typically Sumerian* 
though the idea depicted* a sacred bull in its stall* is foreign to Sumer but typical 
of India. 

On cylinder seals from the predyuaslk and early dynastic periods there are 
caned scenes which indicate that iwo different types of cattle were favoured* one 
with short horns and the other with horns that were conspicuously long. The two 
types derived directly, or indirectly (via a hit gif mm slock), from Bos primigpiitfs* 
These cylinder seals, together with various sculptured works, arc invaluable. Not 
only do they show the different breeds of cattle* but also scenes with cattle in different 
domestic contexts* such as a herdsman feeding cattle, or a man driving a bull* or 
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[he herding of cows and calves Fig + • i6). That cattle were u&trd for traction is 
shown by the figure of a buli drawing the sacred sludge of a goddess. There is also a 



Fig, ft ; |6, Dorn^ucated caitte fruni early Jundai X^r perirxl gathered round ft tilled 
or hui P o 3000 bjcl Impression of a cylinder seal. After Frankfort 


boll shown standing in a sacred boat supporting a shrine on his back Fig. 8 : 17 « 
In the Temple Oval at Khafajeh, of the Early Dynastic 111 period, a limestone 
plaque was found depicting harnessed bulls probably drawing a sacred vehicle 



Fig, 8:17. Cattle being used far transport. Bull carrying a 
shrhic on its back. Uruk period* Mesopotamia, After Frankfort 


(Frankfort, 1939). From the early dynast it’ temple of A-Anm-Pad-Da at Ur came a 
mosaic frieze with a milking scene (Fig. 8 : (8), It demonstrates that the domesticated 
cattle of that period were milked from the back instead of from the side, a position 
that perhaps originated in the Tact that sheep and goats were milked from behind. 
This, incidentally, may be regarded as evidence for the priority of the domestication 
of these species over that of the cattle. A stone vase from Tell Agrab : Fig. 8 : 19 : of 
about the same date, or slightly earlier, c. 3200 B.C., appears to show that cattle 
were used for work in die fields, as they are in the Near East today, either for 
drawing the plough or for treading out die com on the threshing floors. This vase 


























Fig. B; ifF Mosaic frieze from thr facade of A-AnnL-Fad-Da'- irrupt °l Nin-Khareaf* 
Ur t Mesopotamia r. ■2<;>qo n.c. P nhowing rows being milked finni behiind—Spit-fas.il ion, 

After Woolley 



Fit:, 8:19* Small bowl from Icll Agrab, 
Mcwpotanib Jamdat Naar peribd* r. 3 WM> 
showing a cow or calf polled on ibe S1 Cl 
After Frankfort 


shows a man coming in from the fields carrying his flail and accompanied by a cow, 
a calf runs out lo meet the cow, who licks it in greeting. 

It should here be mentioned that on this vase, and on a cylinder seal ol the same 
period, the Jarndal Nasr, which shows three cotes moving in procession to the right, 
all the grown animals are shown with one horn only, 1 his horn is the left one in t .u !i 
case, in other words the horn on the side farthest away. Therefore it is not, M might 
be expected, a conventional way of showing the side-view ot one horn hiding the 
other, in which case only the nearest and therefore concealing horn would be 
expected to be shown. It seems possible that this curious presentation may indicate 
‘polling’, the mutilation or cutting-off of one of the horns, practised at this period 
perhaps in connection with some agricultural technique or some religious conception. 
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I lie idea is further supported by the indication of a scar where the right horn was- 
cut of! Fig. 8 : 20). 

During the Akkadian dynasty, about MOO B.C. t one cylinder seal from Ur 
shows a water buffalo, the treatment ul the animal’s horns allowing for no doubt 



Fic, a l ao, Sin^je-hortied rattle 
from tlic Jamdat Na»r period, 
c. 3000 ii.cu Mesopolanita. This 
seal impression shorn clearly that 
cattle were filled on die right 
ride, I Ilf! middle one has a k nob 
on the Eip of the bom, perhaps 
for protection. After Frankfort 



Fig. S 

ktiobv 


: ai ' ! 5 turL^e statuette of bull having horn tips artificially blunted by 
■ see hg. ft ; an,, Late Brortip Age or early Iron Age (tfuraidihn 
culture), r. Skgs B.C.. from Sassan, Sardinia 


US to the identification. It is. however, probable that the water bullalo was known 
in .Mesopotamia before this p. 2491. 

hi ancient Mesopotamia as in other early civilizations the bull phvtd m 
important part in religion. It will suffice to say .hat from the rendering of the 
anthropomorphic bull-men on cylinder seals and statuettes of the early periods the 
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bull was a constant motif in the an and architecture of the country Fig. 8 : 22 . 
From earliest times* down past the great figures of winged bulb with tinman heads 
which guarded the entrances to the palaces of the Assyrian kings, to those which did 
the same for the palaces of the Achaemenid Persians, in the monumental style, and 



Fig. it: 22. One of five ivory carvings of charging 
hulh from 1 he Palace of Sargon U at Ximrudj 


Mesopatuma, c. 735 nx~ After MaDowaii 


in the delicate ivories which adorned the III mi Lure, bulb, cows and calves were 
favourite subjects For artists through the millennia. 

Although our record of domesticated cattle in the Near Fast is fairly complete, 
it is in Egypt, where the mural art imposed bv the religion depicts every form of 
occupation, that the documentation becomes particularly full. 

Before discussing the domestication of cattle in Egypt the slight skeletal evidence 
for cattle in Mesopotamia must be mentioned. Apart hum the mention of cattle 
from Nineveh (Thompson and Msilbwin, 1933)’ at Tell As mar - Hildieimer, 1941 j 
a few specimens were found, and these were inadequate to determine the breed. 

1 he specimens were confined to the Early Dynastic HI period and [he immediately 
subsequent period which ended at about 2300 s,c. A medium-sized bovine appears 
to have been kepi, which, on the evidence of a pair of horn-cores, seems to have 
belonged to the group Grprimigtmw breeds. That such breeds existed in Mesopotamia 
in Sumerian times is well established on pic torial evidence! ns has been shown earlier. 

in Egypt 

In Egvpt the evidence lor the early domestication or cattle is not very clear. In the 
Fayum, i n the Neolithic A level at Korn W, Mi* Bate identified Bos in nine cases, 
hut she does nm state if (here is anv evidence for domestication. It appears that the 
bones from this site come from several periods, and because of their mixed condition 
must be discounted. The Neolithic A of the Fayum has been dated by the radio- 
carbon method to ahuui 4540-4(00 b.(; 

The Sebilian cattle found at Korn Ombo were wild. Gidllard ' i 954 » P- * 9 ) 
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recognizes a targe /ito which he identifies with Bos primigentm* In addition there is a 
krachytmyi of which one frontal has been found. Its crest has the slightly wuw 
outl ine observed in many female skulls of Bos pnmigenim y though the same outline is 
characteristic of the fongifrpns breeds. Especially in view of the supposed age of Kom 
Ombo ('Pataolithique superieur), there is no evidence that cattle were domesticated 
in that locality. 

At Nagada Toukh: Gaitlard, 1934, p. 73) a small type of cattle is evidenced by a 
number of bones, including small metapodials. Homs have not been found, but 
the out line of the frontal crest resembles fongi/rons types, as one would expect it to do 
in a breed much reduced in size. The Nagada cattle, therefore, may be regarded as 
domesticated, but there again the dating evidence for the remains 1$ not clear. 

Other predyrutstic Egyptian sites which have domesticated cattle attributed to 
them include Mcrimde Benisalame in the delta, and Omari near Cairo, bin 
further evidence is needed. We are on firmer ground in the Nagada I, or Amratian, 
period, the earlier of two consecutive prcdynastic periods which preceded the rise 
of the dynasties in about 3200 b 4:, A radiocarbon determination within the 
Nagada t period gives about 3700 aa;. T a date which is slightly later than the roughly 
dated Arpachiyah site in Mesopotamia. At El Am rah (Randal I-Maclver and 
Mace, 1902) clay models of cattle were found in graves. One consisted of cattle 
standing in a row [Fig* 8 123). Their horns have the characteristic shape of Bos 



Fig. 8 r 23. Ptoto^yiwtfc (e T 3200 h P c,} day 
modd* of cattle from a grave ai El Amrah, Egypt. 
After R;inrlal]'Madvrr and Mace 


primigenius, and we must therefore regard them as a primitive breed probably 
derived from the local wild cattle of the Nile Valley* The tomb that contained them 
is of Sequence Date 36 (near the end of the Nagada I period). A bull, cow and calf 
of the same type came from a tomb of Sequence Date 31 (the earliest period of 
Nagada 1). in addition, a model with long horns rising obliquely upwards dales 
from the middle of the Nagada l period. These models suggest that the long-horned 
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cattle that later on became so popular in Egypt were nor only known but also 
domesticated, at least from the beginning of the pn-dyruutic Nagad I period. 

Wild cattle of a race apparently closely related to the Europe; n abounded in 
die swamps of the Nile Valley. They arc frequently depicted i m predynastk 
times on wards. On the proto-dym*5tit slate palettes of about 3200 b. . this wild bulb 
probably representing the victorious king, is depicted trampling his enemy, 
a bearded Asiatic Fig, g ; 24 - as on the + Iiull Palette*, or rapine ibe walls of a city 



Fig. 8 : 24* F^fsiwnt of an 

Ktp-pii-iin pnrtfrdjjdiMtw 
( f , 3200 %c., paFite 
ihowiiiK ^ Miild bull* 

After Lrggc 


with his horns as on the Narmer Palette. On yet another palette of (his period, 
representing tribute brought from Libya, a line ol bulls is shown. I he style in \\ hit h 
these wild bulls are shown is somewhat reminiscent of Mesopotamian representations 
of the species, and the bucranium is on re mure in evidence. 

That wild cattle were indigenous in Egypt explains the appearance ofa pure and 
primitive primjgeititts breed there, from which the bier long- and short-homed 
breeds are both descended. 

From the sculptures and hieroglyphs of Egypt four different breeds or domesti¬ 
cated cattle can be deduced. These are a primigrnm breed with small horns, a pntm- 
8 *m breed with lyre horns, a pnmigftiim breed with double-lyre horns and hornless 
cattle Figs, (j : 35 ;iIJ d 8 ; 26). From the colourings of the painted reliefs, and Irani 
the small coloured models which were placed in tombs, the colours of these cattle 
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can be seen* They had plain black, brown, brown and white, black and white, 
possibly pure white, and white spotted with black like ihc Lascaux cattle* 

The tomb reliefs give a vivid idea of thr different activities in which domestic 
cattle w ere used, and l*vo of the Did Kingdom tombs give particularly attractive 



Fig, ; *5, An early example of ImrnW cattle in 
Egypt* from [he iamb of Acbti-Hatrp* late fifth dynasty, 
f. Sty» u.c. After Boranerk (19153) 



Fig, a ; 26, Hornless cow% with calf tied m foot, being 
milked from the side. From col tin of Kawii. Eleventh 
dynasty, f. 12050 u.c, After Boranrek 11953) 


renderings ol these scenes (Ti and Mcreruka). Here one sees cows drawing ploughs, 
and bulls being driven on the threshing floors to trample out the com with their 
feet. In one scene a cow is shown calving, with the herdsman helping by pulling the 
calf, and next to her another cow is being milked. Here (he milkman works from her 
side, but the animal's back legs are tied together; she appears to be the mother of 
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twins, as while the milking k in progress one calf is being held away from her and 
another is tethered by her head to soothe her. The cows m this scene are both of the 
"double-lyre* homed type. 

The Egyptians also appear to have fattened their cattle by forcible feeding. In 
the Mercnika tomb (Duel!* *93®, Plate 153), three bulk are shown tying down being 
fed by their herdsmen* whose hands are in the bulls' mouths. A Iburth animal is 
kneeling on one knee* drinking water from a bowl. In the accompanying registers of 
reliefs the Egyptians arc shown forcibly feeding reluctant hyaenas and antelopes; 
presumably all these animals were being fattened for the table. 

The an of roping and throw ing a bull, a necessary preliminary to its slaughter* 
is depicted in the same tomb. Here one sees several men wrestling wnth the animal 
to get a rope round its horns and legs* and finally it is brought to its knees. The actual 
killing of the beast is shown in nearly every tomb. Its legs are tied lightly together* 
the head U upward and backward, and its throat k then rut. The animal is then 
carved up in a most scientific way, beginning with the forelegs. 

Other reliefs show cattle grazing and moving about the country * always in charge 
of their herdsmen. As the cultivated area of Egypt is today a network of canals* so it 
was from the time of the early dynasties* with the additional difficulty of the presence 
of papyrus and reed swamps which no longer exist. The movement of cattle, 
therefore, necessitated constant wading, in places where it was shallow enough the 
herdsmen waded too, carrying the younger calves on their backs; but where the 
swamps were too deep the herdsmen used reed canoes to w hich the younger animals 
were secured by rope and towed, while the grown ones swarn. That the herdsmen 
slept out with their charges is shown by the blankets they carry over their shoulders* 

The tomb of Huy* who was the Viceroy of Nubia* northern Sudan, in the reign 
of Tutankhamun* about 1300 a.c., contains interesting scenes showing the arrival 
of tribute at the Egy ptian Court* These show the long procession of cattle* both 
long-horned and hornless* and the arrival of the Nubian princes. One of these 
princes stands in a chariot* driven by a charioteer anti drawn by two piebald, 
hornless bulls. These animals have rich trappings, and decorated caps on their 
heads, and appear to be properly bitted and not driven on a headstall only. In 
front, and hieing them, stands a groom who is apparently not only laying a soothing 
hand on their foreheads but is also encouraging them by holding some foodstuff 
under their noses. 

Another interesting scene shows the cattle being transported down the Nile to 
the Court by boat. Here open boats, propelled by oars* have large cages of open 
woodwork built upon thdr decks. In these cages the animals are confined- One 
show's four bulls, all long-homed, two skewbald and two piebald* and another 
fragmentary scene shows a hornless animaL The spartan quarters that were provided 
for cattle bung transported by boat contrast strongly with the splendour of the 


A-H.Q.D.A.— lt' 


226 


DOMESTICATED ANIMALS 


accommodation provided for the Viceroy’s chariot horses in the viceregal ship of 
state. 

One group of large, long-homed piebald bulls that arc being presented as tribute 
have most interesting decorations which seem to provide a link with the distant past 
and the present Sudan. I he tips of their horns have been decorated, with model 
open hands, while on their heads between the horns arc model negroid heads wearing 
necklaces, ostrich plumes and earrings. Here there may be a link between a familiar 
motif on predvnastic Nagada J vases, where a female figure is depicted with up¬ 
raised arms, probably executing a ritual dance. Today, in the Sudan, the women 
of the Dinkas perform a dance with their arms held in a similar position w hich they 
call the cow dance. They appear to perform this dance because cows are pleasant, 
useful creatures. The origin or this custom is lost in antiquity, but may well be 
connected with the African component, which, linked to the Near Eastern, formed 
tilt characteristics of the ancient Egyptian civilization. Ditikds also sometimes 
mutilate one horn or a cow, this gives a ‘crumpled’ effect which they say makes the 
horns look more like arms. This ‘crumpled’ horn can also be seen occasionally 
among cattle on the Egyptian reliefs. It also reminds one of the single-homed cattle 
of the Jamdat Xasr period in Mesopotamia already mentioned (Fig. 8 : 20). 

The hunting of wild cattle is shown as a favourite sport throughout the dynasties. 
In an Old Kingdom hunting seme dating to about 2300 a.c. the chase takes place 
inside a fenced endosurr Ducll, 1938, I 1 1 ate 241, and here hounds arc shown 
attacking antelopes, while a lion attacks a bull by seizing it by the nose. The same 
scene appears in the Middle Kingdom, about 1800 b.c, At this period bulls are also 
shown being hunted in the desert and shot w ith bows and arrows. Apparently, when 
brought nearly to a halt they were lassoed and finished by a blow from an axe 
(Beni Hassan:. The most famous scene of wild-bull hunting is that carved on the 
mortuary temple of Rameses III at Mcdinct Habit. Here the Pharaoh is shown 
hunting in nvd marshes; he is standing in a chariot drawn fry two galloping horses 
and shouting with bow and arrow. One bull is shown transfixed by arrow s, lying on 
its back dying, and another is brought to its knees wounded, while a third lies on 
its back dead. These animals appear to have been genuine wild aurochsen, but 
there were possibly exceptions in later times, when herded domesticated bulls 
may have been released for hunting* 

The humped Indian bull (zrbu is also shown in the reliefs. They were popular 
only from the eighteenth dynasty onwards V. 1570 *«.), and are shown being 
presented to the temples for sacrifice, for instance at A mama : Fig. 8 127). 

Hie bull and cow were of great importance also in the religion of ancient Egypt, 
The Apis bull was famous throughout ancient times, and his origin must he looked 
lor in prehistoric days. The earliest written reference to Apis comes in the reign of a 
second-dynasty king called Khasekcmui, and is to be found on the Palermo Stone. 



Fig. 8:27. Stele of Jk-hwawi, Amama, show¬ 
ing what appear* la be n zebu ball, Eighteenth 
dynasty. After Davits (190$) 


This stone contains the annals of the first two Egyptian dynasties, together with 
hints of the earlier times before the country was united under one king. Dating to 
about 2800 B.c. it is one of the earliest truly historical documents extant. The Apis 
bull had to fulfil certain requirements: he had to have a saddle-mark of different' 
coloured hair, 1 and a coloured spot on his tongue- A complicated ritual developed 
round the animal which is well documented in the religious writings of ancient 
Egypt. In 1 he later dynasties, about 700 fl.c., and probably much earlier as well (but 
archaeological evidence is still Lacking), the dead Apis was mummified, buried in a 
vast sarcophagus and placed in a great rock-cut vault under the desert at Saqqarah. 
From pictorial evidence it seems that Apis was of the long lyre-horned breed of 
cattle, but with the special markings, and that there was no distinct Apis breed as 
such. 

There were at least four other sacred bulls in the earliest days of dynastic Egypt 
which probably became assimilated by Apis, Hathor, the sacred cow, was also of 

1 Thia is evidently ilw pair saddle-patch common lei wild cattle. 
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very ancient and probably foreign origin. When depicted she is usually shown full- 
face, a human head with cow’s horns, a convention utterly foreign to Egyptian art. 
Twu Hathnr-Iike heads crown the Namier Palette which dates'io aboui 3200 u.c. 
(Fig. 8 : 28). Various butrania are also shown on the standards of ships painted on 




Egyptian palette of Namier r, 
3200 with two bulls 1 head*. 
Also shows hawk which played 


an important part in the religion 
Egypt. Alter Flinders Petrie 


the pottery of the Nagada 11 period, and on ivory plaques from the royal tombs 
of the first dynasty, It is possible that these bucrania indicate a cultural contact 
with Mesopotamia. 

That the early economy of Egypt was based on agriculture and livestock is 
evident, but it is interesting to note that one of the best aids to our knowledge of the 
early chronology is by the records of the cattle census that was made all over the 
country every two years. The earliest records of this census arc to be found on 
the above-mentioned Palermo Stone, This census was taken so that the wealth of 
the country and the amount of tax payable in kind could be determined. Its 
existence confirms that bv the time of the first dynasties cattle as well as other 
livestock had been long established in Egypt. 

In ancient Jericho no skeletal evidence has so far been found proving that 
1 attic were domesticated in the pre-pottery and pottery Neolithic phases. The bones 
suggest the presence of both bulls and cows which, however, arc likely to have been 
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hunted. The horns of the males are indistinguishable from these of Aw primigmius. 
In the pottery Neolithic it is more likely that domestication of cattle had begun. 
There is a crude and poorly preserved clay figurine [ Kenyon, 1953, pt. XXXVII 
which appears to have represented an ox-like animal. 

The Cretan hull cult 

The cult of the bull reached the height of complexity in Minoan Crete- The bull- 
leaping sport described by Sir Arthur Evans from mural paintings found in the palace 
at Knossos ■. Fig, : 29: is so well known that it has even been found worthy to 
decorate one of the postage stamps of modern Greece, 



Fig. U : Minoan bull sport* ms shown in Palace of Minos, Knossos, 

Crete, Piebald enai shows dm these bulls belonged to a dmustieftted breed. 

After Evans 


The re has been much controversy over the question of whether these bulls were 
domesticated or wild. Most workers rather like the idea ot regarding the fierce 
animals shown as wild aurochscn* although Spanish lighting cattle of the present day 
are a domesticated breed. There is no argument for or against the domesticated 
condition in fierceness alone. On the other hand, many Minoan bulls are shown with 
a very dear piebald or skew bald pattern on the skin, which is not normal in the w ild 
state. Others are spotted with starlike marks, a pattern also known in certain breeds 
of cattle. Van Lcngerken {1955) defends the truly wild nature of the Cretan cattle 
by pointing out a white chalcedony engraving of Late Minoan age, which shows 
a calf hit by an arrow. On the other hand, steer-throwing ex pens maintain that the 
feats performed by the acrobats seising the bull by the horns were possible only with 
beasts specially bred or trained. In my opinion the frequent occurrence of piebald, 
skewbald or spot tied specimens settles the matter in favour of domesticated stock 
Fig. & ; 301), Moreover, it is very unlikely that the isolated island of Crete, sur¬ 
rounded by deep sea, was ever reached by Bos prirnigmus. The same applies to 




i-'c fl : 30. Sketches illustrating the apparent Mesopotamian connections of the Miooan bull cult. 
Bui and bon are of equal strength, but die lion attacks the bull (a-c); Rods and man subdue I he bull, 
j hr,n r owes ting It (d-e) t bulls symbolized as humans with animals’ heads, bavin* become gods or 
demons; they can be subdued by man ff-gb Bull sports developing in connection with the capture of 
feral (but, domesticated!) beasts, demons tea ting the supremacy of man over the animal : h-i). Bulb 
saer dices Itave developed in which the double-axe, of Mesopotamian origin, plays a pim j-k i The 
god, triumphantly standing on the bull, holds up his double-axe ( 1 -m). This scries cl«riy shows 
Eastern nngtn and gradual pwcimtion to Crete, Greece and even Hungary-, fhe bull sport* of 

M^immia lmP y ES>73 ‘' bu * ,bc and the humped bull point to 

(a) Lion a tucking bull. Relief on stone cup, Sumerian, t. 23on b.c. 

(b) Uon .n tilt king bull, Ras Shamra, Syria, c, 1400 n.c, 

(e lion attacking bull, Minoan gold seal, Crete 

(dj God subduing bull, lion contesting the act. Neo-Babylonian seal. Note that the bull is humped 
After EvI^T* fWtCd d ° W " by " “*“■ j41pcr ■“* rrom *>*«>«. probably under Minoan inllurm*. 
(0 Syro-Hunitr bull-tncii p from a cylinder seal 

fg} ■niescus killing the Minotaur, Cretan seal. Minotaur shown as bull-hraded man 
(h) Capturing a bull, Egyptian, eighteenth dynasty, t. 1450 b.c, 

hell^TTT M S*^A? r T e ' Pa ! arc a * Tit >™' Pclnpcnesos. The bull is white and red, 
ncnce drlaiutrly dumrctioifrcL After I^nffcrkcri 

0 ) Double-aw amulet from Arpachiyah, Iraq, r. 4500 8 ,c. See also Fig. ft : 33 . Ar t „ Mallowsr 
« k,i Bull's head and doubk-sixt symbol at Knowra*, Crete 

(I) Hittitc god standing on humped bull and holding double-axe, ,, goo n.c. Humped bull suients 
haatem provenance, see (d) 1 65 

(rti) Thc same god, now called Jupiter EMicheno*. on a Roman bronze relief from Humrarv. 
?*oic thr doublc-axc. The bull is European 

a rarC tuMvaJ ° f thc 8T5dent P racti « <«* Fig- 8 : 18). Late Minoan 
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(a) 


Cyprus, which is much nearer the Asiatic mainland. It is likely therefore that Neo¬ 
lithic cattle-breeders airivcd in Crete at some remote time, conceivably at the 

beginning of the pre-Early- Minoan Neolithic, 
about 3500 a.c. About the same time Khirokitia 
in Cyprus did not yet own cattle. It is conceivable 
that once cattle had reached the island of Crete 
with the aid of man some became feral and 
roamed the countryside, and that this was the 
stork from which the beasts for bull-leaping sports 
and sacrifices were obtained. 

There is no doubt that these bulls had to be 
caught without injury* Several scenes of capture 
ate known, the most elaborate being depicted on 
the two cups from Vaphcio near Sparta, which are 
eonsidf-n H f ” be of Minoan origin 1 (Figs* 8:31 
and date Irom about 1500 e.c. One of 
[In eups show's the animals being captured by 
means of a net and the ensuing difficulties, whilst 
the other depicts the ensnaringof a bull by a decoy 
cow and his eventual capture by a man who 
tics a rope to one of the hind legs. Even today 
decoy cows are used in Spain in order to lure 
from tfit. ring bulls that have proved unsuitable 
lor a fight. In another hunting scene shown on 

1 Ok of them shows dale palm,, which grow in Crete, 


ft) 


to 


fin. B; 31 



Fig. 8 :32 


Kic. 8:31 (a) in (c). Scenes of caching bulb for the 
.ports from the '.lecoy ciq>’ of Vaphrio. Greece. Mmmn 
art. I hi. and I hr following gold tup. Fig, 8 : 314, are in 
tfie Athens Musrum; £, 1500 (5 r c. 

(a) Bti!l following die -icem of a cow 

(b) Bull and tow in friendly GOnv^tmtiao 

to Meanwhile a rope h attached to hind leg of the bull 
by a man 


Fir,. S: ga. Netting cup* from Vaphdo, showing bulls 
caught in a net 
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a small Late Mi noun crystal plaque a skewbald bull is running into a rope extended 
between two trees, whilst a man is jumping on his back. This, therefore, can only 
represent the capture of a feral beast iZcuner, 1962a). 

It is very likely that the Cretan cult of the bull had its origin in western Asia. 
Mai Iowan is emphatic about it, citing the bucranium motif as evidence. This 
occurred at Arpachiyah northern Iraqi already in the Halaf period, e. 4500 u.c. 
(Fig, 8 114). A double-axe amulet (Figs. 8 : 30J and 8 : 33) provides further evidence, 
and also a stone tool of the same shape, lor the double-axe is pre-eminently the 
symbol of divinity in ancient Crete and specimens are often found associated with 
bulls heads (Fig, 8 t 30k', In the Die tea n cave on Crete, where Zeus was supposed to 
have been born, masses of double-axes were found which had evidently been used as 
sacrifices. The connection between the double-axe and the bull survived into much 
later times. Front the late Hittite period, about goo b,c,, a god holding a double-axe 
is known standing on a humped bull (Fig, 8 : 30I). The figure of Jupiter Dolichenos 
standing on a bull and holding the double-axe in one hand and a bundle of flashes of 
lightning in the other is evidently descended from it Fig. 8 :30m). This Roman 
deity was venerated from Mesopotamia across Anatolia into the Balkan peninsula, 
up the Danube and down the Rhine into Britain, 



Fir,. R ; 33, Two double-aim- 
[hmllLj nEs from El burnt house 



.f 5 Hsilaf period, r. 4500 

^ After Mallow™ and Rosr 


Professor Mallowan attaches particular impedance to the architectural parallels 



appeared in Crete in particular and elsewhere in the Mediterranean 2000 years 
later had they not ultimately descended from the energetic villagers oT prehistoric 
Assyria (MaHowan, 1956)* 

There are other parallels between ancient Mesopotamia and Crete and these 
refer specifically to cattle. On many cylinder seals of Babylonia, demigods are shown 
manhandling bulls Fig. 8 : god). There is a green jasper seal found at Mycenae 
1 Fig, 8 : 30c) and published by Evans in 1930 which shows a similar scene of Minoan- 
Mycenaean origin. The motif of the lion jumping on the back of a bull Figs. 8 : 30a 
and B : 30b), so frequent in Babylonia, occurs both in the Minnnn (Fig. 8 :30c) 
and the .Mycenaean civilizations, for instance on a stone carving from a tomb aE 
Vapheio van Lertgcrken, 1955* Figs. 194, 195)* Another parallel is afforded by the 
milking of cows from behind, between the hind legs. A Late Minoan seal from 
Knossos 11500-1400 n.c. fFig. 8:3011 shows this practice with which we are 
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already acquainted tram the early dynastic temple of A1 Uhaid (p, in 8). And, 
finally, the Minotaur himself must be mentioned, as he is represented as a hitman 
being with a bull’s head (Fig. 8 : 3 ogl. This hybrid type of being is very familiar 
from Babylonian mythology, Ii ihus is indeed probable that the bull cult of Crete is 
pf Asiatic, if not of Mesopotamian, origin. 

The Minotaur is well known to everybody from the Greek legend of Theseus 
and Ariadne. This and other stories appear to have some foundation in historical 
facts, particularly in relation to the significance of the bull cult in Crete. 

The Minotaur was believed to be the hybrid progeny of Pasiphae, the wife of 
Minos, and a bull. This lady was a nymphomaniac who required a bull for her 
satisfaction. Daedalus, her husband's chief engineer, built her a dummy cow in 
which she used to hide. As a result of this the Minotaur was born. The Minotaur was 
placed in the centre of the labyrinth from which nobody could find his way out. 
Into this were sent the twelve Athenian youths and maidens who had at that time 
to be supplied annually to Crete. The Minotaur would devour them in due course. 
But on the occasion of Theseus’s party things took an unexpected turn. Ariadne 
fell in love with Theseus, and she persuaded her father Daedalus to help. He provided 
a ball of String, with the aid of which Theseus, having slain the Minotaur, was able 
to find his way out of the labyrinth. That Daedalus got into trouble with Minos 
goes Without saying. There is no room in this context to relate the rest of the story 
of Daedalus, his son Ikarus, and of Theseus and Ariadne. Evidently this legend is 
based on an annual human sacrifice to a bull coupled with a contest of skill. Is this 
perhaps the garbled version of memories of human tribute that had to be paid by 
Athens to Crete, when Crete was the dominating naval power in the eastern Mediter¬ 
ranean? ITso, it is perhaps not out of place to suggest that this happened when Crete 
was still utterly foreign to Greece and speaking a non-Greek language. For the 
existence of a Greek language on Crete in the time when the ‘Linear \i script was 
used, and which Vrntris has deciphered so ingeniously, rather suggests cultural and 
commercial influences emanating from the Greek mainland. The time of the Linear 
B script, which was used in Mycenaean Greece also, at Mycenae anti Pylos, is the 
Laie Minnan period, about 1550-1100 b.c. The Theseus episode thus would have 
happened before th'- sixteenth-century s.c. 

The Cretan legend places it even earlier, namely near the beginning of die 
Minoau civilization, unless the Minotaur contrived to live on for centuries, which is 
possible. Is the M iinotaur the symbol of the sacred bull sports ofthe Minoans? These 
so-called games or sports were certainly extremely dangerous, and it is conceivable 
that the leapcrs who were exposed to thr bulls, possibly after some training, were 
indeed supplied by subject or tributary nations rather than by the Cretans themselves. 

1 lie technical origins of the bull sports are most probably to be found in the rural 
art ot bull-catching. Cattle living in semi-wild conditions are difficult to gel hold of, 
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especially when they arc required unharmed. The practice of catching them bv 
hand has in many places been, and still is* a test of bravery. The Toda, a primitive 
aboriginal tribe of southern India, still catch buffalo for sacrifices with their bare 
hands, 1 two men cadi seizing the two horns, one the tail and others trying 10 get on 
ihr back. These arc the usual feral buffalo of India. The Cretans appear to have used 
similar techniques with their cattle, according to their mural paintings, and the 
Vaphcio cups show methods of capturing that are rather less sporting, namely 
decoying and netting. 

The games were performed in front of large audiences as depicted in the Palace 
of Knossos* An enclosed space was reserved where the bulls were confronted with a 
team ol unarmed men and women whose task it was to seize the bull by the horns 
and to allow themselves to he thrown up into the air in such a way that they somer¬ 
saulted over the back of the bull fig. 8 : 29). Some modern authorities on steer- 
throwing maintain that this feat is not possible because bulls attack sideways, trying 
to gore their adversary with one born. Whilst this is often enough true, a visit to 
Spanish buEI-hghdng performances convinces one that bulb are quite capable of 
attacking with the head down and straight forward. It must, however, be admitted 
that the acrobatic feat is not likely to have been performed exactly in the way 
shown in the Minoan pictures. Also, there were many variants. Finally, it has been 
claimed that both the bulls and the leapers were trained for the purpose* and this Ls 
quite probable since even the simplest of the acts show n w'as a performance of no 
mean order. It is conceivable that there were both professionals and staves, captives 
and human tribute involved* The professionals would have corresponded to the 
trained gladiators of the Roman arena, whilst the other classes provided the ex¬ 
pected flow of blood, much as criminals and Christians did in the Roman circus. 

These games were closely connected with the veneration of the hull in Minoan 
Crete, although they hardly formed part of a religious serv ice. Evans found skulls 
of very large bulls mounted in the palate and bulls' heads arc often shown associated 
with the double-axe symbol. In the House of the Sacrificed Oxen was a tripod altar 
and with it the horns of a large bull. In some houses there are pillar crypts equipped 
w ith a pillar to which the sacrifice may have been tied and beside which a pyramidal 
block provided the support for a double-axe. The association of the bull with the 
double-axe is clear enough. The sacrificial chamber being a crypt dug into the ground* 
it occurred to Evans that the purpose of these offerings was to propitiate a deity of 
the earth. As Knossos had been destroyed many times over by earthquakes, it must 
have been an important function of daily life to appease the subterranean powers. 
Evans was deeply impressed with the resemblance of the rumbling of an earthquake 
to the roaring of a bull, and he recalled the line from Homer* ^In bulls dors the earth 
shaker delight. 1, 

J According |a M* dr GolLih, founeeti buftUkrf^ were recently jacHfiCtd upon the death oFa womxn. 
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The unique hull cull of Crete thus appears to have originated in the Following 
way: The First agriculturalists came in contact with Bos primgmus, and though they 
subsequently domesticated this species their respect for the overpowering strength 
of wild bulls remained. Hence the bull was worshipped as a symbol of strength or at 
least regarded as such. There is ample evidence in Mesopotamia, and From that 
country the practice spread west, A people emigrating from western Asia brought 
with them into Crete both domesticated cattle and bull worship. Here in Crete they 
discovered what they regarded as evidence for the existence of a subterranean bull 
who with his horns shook the earth. Moreover, he roared in a most convincing 
manner. Since the activitiesoi the subterranean bull w r credangerous to man propitia* 
tion ceremonies were developed. These appear to have taken two forms: the sacrifice 
of ordinary cattle, and the sacrifice of humans to fighting bulls. Since it was in Crete 
in the Cave of Dicte that Zeus was born, he became inevitably associated not only 
with the double-axe symbol the immigrants had brought with them from Asia, but 
also with thr bull. It is therefore not in the least surprising that Zeus, when desiring 
to abduct the young lady Europa from the Greek mainland to Crete, assumed the 
shape of a bull. 

Cailie in China 

The available evidence clearly suggests that domesticated cattle reached China from 
the West, According to Wagner Jour types occur: the large primigemus cattle, a 
smaller langifrons breed which retained he coloration of the wild forerunner to a 
great extent, a small completely black bngifrons breed in the northern provinces, 
and the zebu in the south. There is, however, plenty of evidence that in southern 
China much zebu blood has been mixed with northern cattle, and there are many 
variants of the zebu that lack the fat hump. Like thr buffalo, cattle are largely kept 
for labour. They arc important as draught animals Fig. ft ; 34 ) an d there i Sj or ratJu . r 
was until recently, no systematic breeding. Milk production is practically non¬ 
existent. Since the Chinese themselves state that cattle came to China from the 
West, they Cannot have derived it from the northern Cattle-breeding communities 
where dairy' products play an important part. It is more likely therefore that cattle 
reached China originally from the south-west, before the Aryan invasion of India 
introduced the use of milk into that country'. 

/lumped cattle 

there remains to be discussed a peculiar type of tropical cattle, the distribution of 
which is centred in India. This is the humped cattle, or zebu. It is without a shadow 
oi doubt a very early breed, for at Mohenjo-Daro both fmmigrnitis cattle and zebu 
appear on the seals [Figs. K : 35 and 8 : 36), 

The zebu is characterized externally by a prominent hump on the shoulder, a 



J ig, 8; 34. Farming and reaping. The domestication of cattle provided man for the first time 
with animal energy which hr learned to exploit for transport and labour. From the Tuxi-Huarig 
Temple Cave No, hi in China, tenth so eleventh centuries a,d. ■ Sung Dynasty) 

Fig. 8 * 35. Seal from Mohcnjo- 
Daro, West Pakistan, chiming a 
bull of the ftrimigfmiu breed* t, a^no 
n r e. The rope or lead round its neck 
and chest implies shat the beasi wm 
at least tamed if not domesticated 



F10. & : 36. Seat from Muhcnjo-Dnro, West 
Pakistan* showing a zebu bull* r h 3500 e.e. 
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long face, usually steeply upright horns, drooping cars, small brow*ridges which give 
it a peculiar expression, a dewlap and skndci legs. Its colour varies, but is commonly 
of the grey type varying to white or black. Many crosses have occurred between 
zebu and primigenius breeds, especially in Africa, and these should be left out of 
consideration* 



FTg. 8 : 37. Silver coin of a 
Hindu king of Gland, India, 
** a.d. 875-900, showing; ^ 
highly bred zebu with hump 
filing over. Tw ice natural 
size. Author's collection 


With its hump, the zebu superfically resembles members of the Bibos group of 
wild cattle, which occur in India, Burma and the Sumda archipelago, thins 1 <915!,, 
however, has pointed out that the structure of the skull is 50 different in Bibos that 
the zebu cannot be regarded as a domesticated descendant of this genus. An alter¬ 
native would be to assume that the primrgenitis breed of cattle was crossed with a 
species of Bibos. Such crossings arc regularly practised in Assam, where the resulting 
animals arc called mithan p. 253) - These, however, do not resemble the zebu. More¬ 
over, Slijper holds that the hump of the zebu is not just a store of fat, nor is it suppor¬ 
ted by the dorsal spines of the vertebrae (as it is in the gaur and other Bibos species), 



Fig. & : 38. Modem African zebu depicted on a, 
postage stamp, Camcroons 
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bur is a much enlarged muscle. In spite of these results of recent studies, it remains to 
be explained why the humped cattle are restricted to hot climates with a dry season, 
ihe hump is a genetically fixed character already well developed in the calf at 
birth. 

The zebu with its long face, steep hums and hump is so distinct an animal 
that its origin has been discussed frequently. In view of the faci that zebu and primi- 
genius cattle were sharply distinguished by the Mohrnjo-Daro people, a separate 
origin of the two is likely. That the ptimigatius breeds came front temperate or western 
Asia is evident from the distribution of their wild ancestor in these parts, In India, 
however, a closely related wild cattle is Found throughout the Pleistocene, Bos 
namadittiS) and it is conceivable that the zebu is its direct descendant. Oncological 
characteristics are not distinct enough 10 prove such derivation conclusively, but the 
slenderness ot the face, especially of the muzzle, and the comparatively small supra- 
orbitals favour it. To accept it would make it possible to understand why there is a 
specifically tropical breed of cattle present from the earliest times onwards, and now 
distributed from China to Africa, with India as the focus. 

This view, however, is not accepted by everybody, though it was shared by the 
Sw r iss palaeontologist Stehlin, Sonic authors have held the remarkable opinion that 
the zebu was introduced into India from ihc west, i.e. from Africa. There is no pre¬ 
historic evidence to support this, nor is there any palaeontological evidence, for no 
w ild race of Bos is known from tropical Africa in the Pleistocene- One might think of 
southern Arabia as a possible country where zebu could have originated, but there is 
absolutely no evidence available for or against such a view. Its presence in very early 
prehistoric sites in India makes its Indian origin virtually a certainty, 

I lie archaeological record of the zebu begins with a rough figurine from. the 
earlier Kalahari period at Arpachiyah in northern Mesopotamia, which has been 
mentioned already. This takes us back to about 4500 b.c. That the oldest find should 
be Mesopotamian may be regarded as an archaeological accident, for subsequent 
ones point to India, and indeed have been regarded as evidence for Indian contacts 
with the Mesnpotamiari civilization. 

A bitumen vessel from the second period of Susa, about 3000 R.c. or slightly 
earlier, takes us into Iran. At Nineveh humped bulls appear on stamped seals in 
the Jamdat Nasr period. At Rana Ghundai in northern Baluchistan, a Chalcolithic 
site, humped bulls are depicted on pottery which can be correlated with Sialk ill 
or Hissar I, and thus with the Al Ubaid period of Mesopotamia, pushing them well 
back into the fourth millennium. The Indus Valley civilization has provided 
abundant representations of humped cattle, especially from Mohcnjo-Dam, 

The zebu became popular in Egypt in New Kingdom times. There arc many 
illustrations dating from the eighteenth dynasty (Figs. B: 39 a and b). Two kinds 
appear to have been bred, a short-horned one (Fig. B : 39a; and another with horns 



Kir;. 8 : 39 1 a 1. Ivory knife-handk (length (. tm.’ 
showing a .zebu fron: ancient Egypt, probably eighteenth 
dynasty, site unknown. After Homblower 



Fig. 8 ; 39 (b). Short. homed breed of zebu, eighteenth 
dynasty or Egypt, 1570-1545 it.c, Bronze weight or 1 
debin (93 gin,), height 4 cm. Museum Berlin, No. 13B04 

of normal size. Li-ngcrkert mentions that the sacred bull Mnevis was a black zebu, 
but this remains to be proved. 

The earliest record from Palestine comes from Gerar (Fig, 8 : 40), in the sixth 
century b.c., this early posl-Exilic record may be the result of Persian influence. 
Alter this time zebus become well known ail over the eastern part of the Mediter¬ 
ranean. I hey appear on many Selrucid coins from the fourth century onwards. 
They never succeeded, however, in ousting primgenw and bngi/mu breeds in the 
rest or the Mediterranean, presumably because humped cattle were climatically un- 
suited to non-tropicai countries, A small-homed zebu is shown on a Greek bronze 
figurine from Smyrna of the second century b.c. (Fig. 8 ■ 42), Needless to say the 
Romans were familiar with this kind of cattle, i.c, following the opening-up of 
eastern trade by Alexander, 

Conclusion 

It is no exaggeration to say that the domestication of cattle was the most important 
step ever taken by man in the direction of exploitation of the animal world, after the 
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tic, 0 : ,jo. Unliving of a bumped bovid From Grmr, 

I’iilnlinr, iixih century a.n. 

initial step of the domestication of the dog (Zeuncr, rqGu a, A). Unlike the group of 
smaller fuminants, cattle require considerable attention and organization of the 
community. I heir large size must have presented difficulty at the beginning arul 
food supplies required careful consideration wherever man lived in permanent 
Settlements, It is, therefore, very probable that the first domestication of cattle was 
preceded by die establishment of agricultural practices which would, as has been 
pointed out, have provided the meeting ground for man and cattle in the first 
instance. I hat secondary' nomadism with cattle has developed in certain areas, 
especially in Africa, does not affix:t the picture prevalent at the time when domestica¬ 
tion began. 

One might ask oneself why man went to the trouble of domes tic a ling a beast more 
difficult to look after than the small ruminants. It is here for the first time that I 
believe that an economic outlook may be assumed. As so often with early com¬ 
munities, the supply of meat was almost certainly a subsidiary' consideration. There 
is plenty of evidence from prehistoric cattle-breeders that the number of cattle kept 
was comparatively small. Though some of the stock may have been killed in the 
autumn to reduce fodder requirements in winter, many of these communities relied 
to a great extent on hunting for their supply of meat. The advantages that cattle 
brought to man may have lain in another field from the beginning. Since milking of 
goats appears to have been practised from early times, it is conceivable that cow’s 
milk 'possibly supplemented by blood, as is done by the Masai today) was the fore¬ 
most consideration. In addition, cattle supplied hides of a strength that made it 
possible to supplant wood in the manufacture of shields. There are many other 
applications of hides which need not be enumerated. 

a. Won. a.-( j 24 1 



























Fig. 8 : 4T. (opposite page) Cattle on coins. 

(a) OhviMSc and incuse reverse ofailver staler from Sybaris, Lucania, Italy, 350-510 n.c. Appears 
to represent an aurochs 

(b) Silver iigtos of Croesus, Lydia* 561 456 ttc., showing head of lion facing head of wild bull 

(e) Silver staler from Thorium, I .mania, Italy, 440-420 u.a t showing domesticated bull of 
primigfnim breed 

(dj Silver drachm from Erclria, Euboea, 369-366 &,c. T showing head of dumesticaEcd bull of 
prirntgittm breed 

M Silver drachm from Ihohnchium, Jllyricum, 229 ioii showing cow and calf 
(t) Zebu On Indo-Grcek square silver drachm of Apollodotus 1, 185-162 a .a 
(g) Indo-Scythian bronze coin of Azes 1, 90-40 b.o. p with aebu 
All author's collection, and twice natural size 



Kio r 6 : 42 h Greek bronze statuette of a 
zebu from Smyrna. Asia Minor, second 
rrmury B.fc, After Lengerfccn 



Fig, H ; 4^ bronze statuette of a Roman lm|| of 
primij(cnim breed from frier, West Germany. 
Imperial period. Original in Rheinmhes l-andes- 
museum, Bom]. Xr>, U.I254 



Fit;. &: 44- Zebu being milked from tldr in presence of ihc calf. Full-size stone 
relief carved into the rock at Mahabalipunirn, south-east India, seventh to eighth 

centuries a,d. 


One of the secondary uses of cattle products is the dung which this animal pro¬ 
duces in sufficient quantities to become a valuable fuel in areas where wood is 
scarce (Zeuner, 1960). It is also well known that it is used for building purposes, as 
well as many others; as a combustible paste it was invaluable. The concentration of 
cattle in or near human settlements may in addition have caused man to discover 
the utilization of manure to fertilize his crops. 

The most important role of cattle from the technological point of view, however, 
was that at an early stage it became a beast of burden and later of traction. This it 
still is in many parts of the world, though in others it has been replaced by the horse. 
It is indeed probable that ihc development of wheeled transport is closely connected 
with the domestication of cattle. 

This species has thus played an exceptionally important part in the history of 
domestication. The use of animal energy hud been realized in addition to their use 
as sources of raw material and food. From this time onward, therefore, animals were 
exploited in much the same way throughout the millennia until, quite recently, 
mechanical transport has begun to relieve the beasts of their onerous duties, 
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SC.IEN 1UIC. NAiMI-,S Rubalus bubatB 1„ Indian or water buffalo, amte; India 

l^ylon, 1Ulrma tr ’ Sunda Isles. Imported isesiwards as far as Italy, eastwards to Chin* 
and Japan.) 


Btibalal ****** H. Smith i Anna, dwarf buflhlo; Celebes, not domesticated), 
thi < Bison) botwsus L. (European bison; formerly northern Europe, never domesticated), 

B. grunniens L. (yak; [ ibet. thence to other parts of central Asia). 

B. [Hibi m; banteng Wagner ( bant eng; Burma to Java and Borneo). 

lh .ihbos> gautuf fl. Smith (gaur or "Indian bison’; India to Burma, with the domesticated 
gayal). 

Synemu coffer Sparrman (African buffalo, never domesticated). 


Buffaloes 

T here arc two quite distinct groups of buffaloes, of which the African has 
never been domesticated. The latter are distributed over the whole of the 
non ; an d parts of Africa anti occurred in north-west Africa well into the 
.Neolithic, il not later. The only African area from which they appear to have been 
absent is Egypt, In Algeria in particular they were frequent in the Neolithic 
when hunters engraved them in numbers on rocks !Fig. 9:1;. These North 
Alnran buffaloes w ere at one time regarded as a form of the Indian buffalo iPomeTs 
Buhalus tmUtfum, 1B93, Fig. 9 ; 2), because of their very large and evenly curved 
horns. It has since been established by Miss Bate that this was die result of a con¬ 
vergence of the two species in horn form, and that the resemblance was purely 

superficial. In the Asiatic and European forms the vomer is extended to divide the 
internal nasal opening. 
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Fig. 9 : i. Rock engraving of a buffalo, Neolithic or 
laierr* Kiiir d .Mimar, Dram, NorUi Africa. Mks Hate 
ha* shown that ihLs type ofbuiTolu be tanged io liie 
African species. Ii was not domesticated, Alter 
Frobenius and Qbcrnmler {1935) 



Fig. 9 : 3, Skull QfiVmvjtii ihe ckuhce North African. bufFalo* from 

the Pleistocene deposits ofDjd£a + Algeria, After Pomel (1S93) 

Contrary to widely held belief, therefore, north-west Africa never had indigenous 
Indian buffaloes. Europe, on the other hand, possessed one in the Great and possibly 
the Last Interglacials, one specimen (Fig. 9 :3) having been found at Stemheim, 
near Stuttgart, the locality of Stcinhchn man {Buhahts murmtsh Berckhemcr). A 
second European specimen came from central Germany \ liubatm wartckrli Schcrtz) 
and there are a lew others. Another suspected buffalo {Bubalus iselini) has, however, 
been shown to be an aberrant bison. The true Indian buffalo or ante? was originally 
confined to India and Ceylon, so far as is known. There this large beast lives in grass 
jungles near the water in which it likes to wallow. The domesticated buffaloes have 
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i'Hi. 9,: 3. Ruhalui mvrrrniu Brtctheoicr. Skull from the 
grands of lS trinliciin, uniruibftg, where the famous 
human skull WM found. Great Interglacial, r. 350,000 
years old. Length between hnm-eore tips t. 115 rm. 

retained this habit ' Fig. 9 : 4). They have altogether changed very little, compared 
with thfir wild ancestor, and interbreeding with wild specimens is probably as 
Irequent where such still exist, as domesticated specimens become feral. The Indian 
buffalo has a thin coat or hair which it loses w ith age. The hair is black or reddish, 
bin very rarely white specimens are known to occur in nature. Its horns arc Hat 
abosc and strongly ribbed, a character that makes them unmistakable. They do 
not voluntarily interbreed with domestic cattle, with which they are less closely 


tic. 9 i 4. Indian buffetOCJ in a waierdiole in northern Gujarat, north. 

west India. Photo F.E.Z. 
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related than yak, bison, gaur arid banteng* According to an oral communication 
from Mr Prater, however, such crosses have now and then occurred. The main 
variation is in size, from gigantic India) to minute (China), and hornless breeds 
are favoured occasionally. 

The buffalo cannot exist without water (Fig. 9:4), This requirement restricts 
its distribution, though it often survives better under tropical conditions than most 
cattle. It is used as a draught animal in agriculture, where its strength is of great 
value, for the ploughing of rice-fields Tig. 9 : 5) and the t reading-in of seed. Here 
and there it is used for riding, but its great breadth makes this sort of exercise some¬ 
what uncomfortable. Buffalo milk is richer than ordinary cowls milk. Some fifty 
years ago it was thought that the buffalo might become important in Europe for 
this reason, but meanw hile the Jersey anti Guernsey cattle have outdone the bu ffalo* 
Buffalo butter is more solid than cow butter, and does not easily turn rancid. It is 



Fic. 9 ; 5, Water buffalo working in the rice-fields in China. From an 

ancient print 
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therefore to bo preferred in the tropics. Its greenish-white colour, however, does not 
appeal to everybody. 

The domesticated buffalo—known in Indonesia as kcrabou— spread over the 
Indies at an early date. It started its career as a crop-robber, as is borne out by the 
many i it stances of crop destruction by wild buffalo today. But archaeological evidence 
for their history as domestic beasts is curiously scanty. Whether the Indus Valley 
civilization had them in the domesticated state is not certain, though they were 
known as is shown by the seals Fig. 9 t 6) and they were used somehow, as bones 


Fig. 0 : 5. Seal jcuprosian 
from the Harappan culture 
of West Pakistan, 
Mohenjo-Dam, r. 2j^> 

showing that the water 
buffalo was already 
domesticated tn north-wrju 
India at that date. Natural 
size 


were recovered at Mohrnjo-Daro. They were known also in Mesopotamia at a very 
early date* 

A seal impression was found below the level of the royal cemetery at Ur, w hich 
means the buffalo was known prior to 2500 ex. In dir Akkadian period it was 
comparatively frequently depicted, and the curved horns are usually shown from 
the top. Frankfort illustrates a cylinder seal of the Akkadian dynasty, the "seal of the 
servant of Sargon 1 , with two buffaloes (Fig. 9 : 7). A seal of the time of Shar-kali- 




F10* g, : 7. Two Indian bufbtaei near the river being watered 
by two men-godju Mesoposamiari cylinder seal of die ‘Servant 
of Siirgon\ Akkadian dynasty-, e. 2500-2100 H.a B,wd on 
Frankfort (1939) 
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sham, the successor ofNaram-sin (e. 2150 B.c.) shows two buffaloes being Fed by two 
men, a scene which suggests at least tame, if not domesticated, beasts. Two alternative 
explanations may be offered. It is conceivable that the Indian buffalo existed wild 
in Mesopotamia. Though there is no positive evidence to this effect, some workers 
such as H, Is? he inter and Slijpcr take this for granted, and the former goes so far as 
to say that the buffalo was the first wild bovine to become extinct in Mesopotamia. 
On the other hand, it is equally conceivable that domestic buffaloes had been intro¬ 
duced from India, and one might quote the resemblance of some of the scenes 
depicted on seals to similar ones from the Indus Valley complex. This question 
therefore, remains to be settled. 1 

It is a fact, however, that the buflalo's westward spre ad was slow, laic and dis¬ 
continuous rhis is puzzling in several respects. The beast was undoubtedly known 
in ancient Mesopotamia but it did not reach Egypt until the Middle Ages, although 
•t would have been eminently useful there. The discontinuity of its distribution is 
probably due to the faci that it thrives only where there is water and preferably 

swamp. One would expect it to be adopted in such areas all over the Mediter- 
ranean* 

Perhaps there has always been some antagonism against the buffalo, which is 
much less docile than cattle and occasionally dangerous. Where cattle supplied all the 
needs there was no reason to experiment with buffaloes. But this dot s not explain 
why Indian buffaloes did not appear in the Roman circus. Considering the close 
trade connections that existed with India (as established at Arikamcdu bv Sir 
Mortimer Wheeler), one wonders why buffaloes should not have reached Rome 

The Indian rhinoceros was known to the Hellenistic world and is mentioned by 

Aristotle. The Romans, though they procured the two-horned species from Africa 

arc unlikely to have left the Indian species unmentioned had it reached the capital 

It must be pointed out that the well-known relief of an Indian rhinoceros from 

Pompeii, preserved in the Naples Museum, is a fake and patently a copy of Albrecht 

IWr 3 rhinoceros engraving of a.d. 1515. Thus it may be regarded as certain that 

the Indian rhinoceros never reached Rome Moreover, it is doubtful whether other 

Indian animals were successfully shipped to the Mediterranean. The exceptions are 

ot course the Indian elephant and the zebu which arrived by the overland route, 

the former being directed by mahouts. One thus comes to the* conclusion that the 

sea traffic tween India and Rome via Egypt was not equipped for the transport 

, !argc ' mmak * :ind might explain the absence of the Indian buffalo 
also. 

Plmy spe ->f a bubafc (HJf. VII, 15), but this word originally denoted an 
antelope, t. nartebeesl. In his lime, however, popular usage began to transfer this 
apprlLitton to the European bison, and it has ever since remained as a name for 
arge 00vines, for the Indian and African buffaloes and for the American bison. 
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For the European bison, however, it was abandoned in favour of [he latinized 
form of the Germanic IVtsmL 

It was in a . d . 723 that a visitor to Palestine, St Willibald, saw Indian buffaloes 
in the ghor of the Jordan Valley, where they are in use at the present day. He related 
how surprised he was at these strange animals. As Keller points out, St Willibald had 
travelled through Italy and Sicily, where buffaloes arc- to be seen today., $0 they can¬ 
not have been known there then. His date is about a century after the spread of the 
Moslem religion 10 Mesopotamia. It thus looks as if Indian buffaloes were at that 
time used in Mesopotamia whence they had reached the Jordan Valley. From there 
they may have reached Egypt in the Middle Ages where, early in the nineteenth 
century, they successfully survived a Rinderpest which killed nearly all the cattle in 
the country. But they did not spread farther west in North Africa, nor did the Modems 
take them to Spain* 

Another route, however, established Itself along the Balkan peninsula, and this 
in advance of the Moslem conquest. It appears that the southern Slavs knew the 
buffalo, which may have reached south Russia by way of Persia. About a.d. 1200 
Bulgaria and Macedonia had buffaloes in plenty. Thence they spread to Hungary, 
which marks their northernmost outpost. 

A few attempts were made to establish buffaloes in other countries. Those in 
Sicily and Italy {especially the Naples region) were permanently successful. The 
story that the Lombards introduced them from Hungary is regarded as incorrect 
by Keller, Napoleon made an attempt 10 establish them in the Landes; it proved a 
failure. Other experiments in Germany and Spain were even more short-lived. 

Whilst the buffalo's westward progress has thus been slow and restricted, the 
beast proved an outstanding success in the Far East. From India its use spread to 
Indo^Ghina and the SLinda archipelago. It also reached China itself and thence 
Japan. In all these countries it is of real importance in connection with rice-growing. t 
The muddy rice-fields are the very environment in which buffaloes thrive 1 Fig + 9 ; 5) .1 
This close association may he regarded as evidence that the original domestication 
of the buffalo was located in the rice-growing area, and it is conceivable that it lay 
In Indo-Ghina or south China rather than in India, But up to the present there is 
no archaeological material to support this view. 

There is, however, some osteologies! evidence for the presence of wild buffaloes 
in the Pleistocene of China, In the Lower Pleistocene Bubalrn htfmamh oung and 
B . ieUkatdi Young are found, whilst the Upper Pleistocene has yielded / icmsjocki 
Boulc and Teilhard. Whether these are ancestral to the domesticated act of China 
is not known and may never be established with certainty. 

At the present day the domesticated buffalo is found in south and w t China, It 
is prominent wherever in the swampy lowlands rice is cultivated. In such places 
the buffalo is considerably more resistant to diseases than cattle. In northern China 
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It 13 gradually replaced by cattle of various types. It is conceivable that the articc 
*as indigenous hi southern China. Many different breeds have been produced 
and it has been known in the domesticated state since the very earliest times. The 
breeds arc distinguished by body size, length and shape of the horns, the degree of 
airiness, and colour. It vanes in height from i to to 150 cm. at the withers, and the 
horns may be as much as one metre long, whilst hornless breeds exist also. The cross- 
section of the horn often retains the triangular shape characteristic of the wild 
spccirs, but id some breeds it becomes more or less round. Whilst black and dark- 
brown colours predominate light colours occur occasionally, and albinos are known. 

I he Chinese huflalo is fully adult when six to seven years old, and reaches an 
age of twenty to twenty-five years. For breeding they must be at least three years 
old, and the gestation period is over ten months. It is therefore a slower breeder'll,an 
domestic cattle, its food is coarser than that of cattle and it is content to browse on 
reeds and other swamp vegetation not eaten by other domesticated ruminants. 

I he buffalo ts first and foremost a bcas, of labour, employed in the preparation of 
rice-fields, for the pulling of carls and the working of mills and wells. It is stronger 
than domestic cattle. e 

It is used for milking only under European influence, since the Chinese never 
adopted dairy economy as known in northern and western countries. As to meat 
production, this is important only in parts of China where the population is pre- 
dominantly Moskm. The quality of the meat is said to be much the same as that of 
cattle. I he skm is an important product and the leather made from it is exceptionally 

heavy' and strong. It goes without saying that the horns am used also and worked 
into a variety of articles. 


Yak 

Very little can be said about the Yak, the long-haired bovine of central Asia Its 
centre is evidently Tibet, where it occurs wild as well as domesticated. Colour types 
have been bred, and there are varieties which lack the horns. Yaks can be crossed 
with cattle, including zebu, and the hybrids are very popular since ihcv are Quieter 
and more peaceful beasts. But hybrids arc infertile in the male sex. The area of 
distribution of the yak extends from Tibet and Lndak north round the Tarim 

ff n In the northern parts it is probably introduced, and in the Sav* 

Mountains it meets the- reindeer ^nd the camcL 

I he first mention of at least part of the yak is found in Martial {XIII, -tHe 
describes the Muscarium buf.aium, a very precious son of fly-whisk made of the tail 

° :i ind °£ 0x ’ 1 ho V ak s which « hairy from the base, has been used for this 
purpose in intern countries ever since. That Roman Jadics ow ned such contraptions 

ie time nfDomiunn shows that the overland trade route from the East was then 
luiiy in use. 
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Marco Polo saw yaks in the thirteenth century. He described them from Tamgut* 
believed to be the country around the lake called Koko Nor, AparLfrom exaggerating 
their size (comparing them with elephants), he describes them correctly and praises 
the quality of their fine* long and glossy hair. Their main function was, and still is, 
to be a beast of burden and labour, and occasionally Tor riding. Their milk and wool 
are important products. 

The yak y being an animal of the mountains above 3000 m., has penetrated Into 
China only in the border provinces of Yunnan, Sze-chuan and Kansu, where it is, 
important as a beast of burden enabling commercial relations with Tibet* The yak 
can carry loads of 150 kg, with ease over the most dangerous mountain paths. In 
addition, die animal is used for riding in Tibet, as shown, for instance* by Colonel 
Bailey (1948). 

Yak's milk is used in Tibet* where it is an important ingredient of bomba, mixed 
with tea and barley meal. An alcoholic beverage* aimn f is made of yak’s milk by the 
Kirgise. In the treeless highlands yak-dung is the most important fuel available. 

Banting Gayal and Mi than 

There remains to be discussed the representatives of the subgmus Bibos, characterized 
by long spinal processes of the thoracic vertebrae which give the animal a sort of 
hump. There are further osteological di(Terences in the skull between Bibos and 
true cattle. Nevertheless* all Bib&s freely interbreed w ith cattle*- especially the local 
zebu* but the latter do not owe their hump to the infusion 0 ¥ Bibos blood as has been 
explained on p, 338, 

There arc two wild species: the gaur of India and Further India* mainly a 
mountain species; and the wild banieng of Further India, Borneo and Java. In 
peninsular India there are no domesticated Bibos r but in Assam and the rest of the 
area of distribution there are* The Bibos have a shoulder- hump due to extension of 
the spinous processes of the third to eleventh dorsal vertebrae, sharply defined white 
feet and a dewlap divided into two parts, which leaves the throat free. 

In Assam the domesticated form is called gayal. The term mithan is probably 
synonymous with it, though this is not quite certain. Domestication has continued, 
for long enough to produce parti-coloured* black and also white specimens. It is 
probably descended from the gaur* with which it freely interbreeds. This process is - 
encouraged by their Naga owners, as it is regarded as an improvement of the race 
(Fig. 9 : 8). The gayal also interbreeds with zebu cattle* and these crosses are 
regarded with favour in certain districts* and it is possible that the term mi than is 
applied to such crosses or to crosses between gaur and zebu. According to others- 
mitlian is merely another name for the gayal. 

s Sljjjpcr ^ 1-951) atatr* thill only I'misik progeny k fertile. In a hybrid nerie* of ihrte genefiiuems bred in 
the London Zoo and published by Lydekkcr \ lB98) only females were produced. 



Fr °- 91 * Milhan If' *? m Rowing n^y cW***, 

of wild ganr r Photo a R, Stoner 


I he importance attached to interbreeding is remarkable In mvW ;„,i .1 

animals to do so, salt-lick* are supplied in ,£ forces. They h ! ^ 

and once they are frequented domestic females are driven there Thi/ ' * ■ L * . L ' 
shed light on the development of some of the prmigemus breeds of dommf "m "^ 

11 •***? ■— * 'v»™ »r J3 Ik 

soniLthing is done to prevent degeneration* 

Curiously enough, the practical uses of the cava! are few Th„ w„ 

iitdy ,0 UK mudl and Ihe allima | S do nm * • to b : ” m ?' “ c 

for agricultural work though this Is the ease in ^ 

gaya or mi than sacrifices play an important part in the lives of these tribes" ™ 
Rcgard.ng the mithan, Mr C. R. Stonor of Sarisburv Green Ham^i . , . 
kindly supplied me with first-hand information which differs m some rrsn * T V ^ 

I vlht V rf 1 i,m thCref0re re P rcducin ^ here aImost wriahm. At the same lium’ 
v s n (tiau attention to his papers dealing with the natural uses of the animal l 
listed in the bibliography (Stonor, , 550, 1957). ^ a " d 

l! T^'" [“*“* th f 1 ta * on n«i'sts have used in different inline the mithan f mm rfl , 
* lld gatir is the great bony forehead. This can be explained bv ! ™ from ™ 
dottiest icaiion. The horns of thr rmf fim ■ . J ~ ^ " e cimimsiances of 

The ho™ of the mithan are chtoactaristically outw*S 
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of the mithan is as a sacrificial animal, and among the tribes that keep them the most 
prized beast for a sacrifice is the one with the finest head, which is estimated both Irom the 
size of the horns and the length of the span from lip to tip. Selective breeding for these 
qualities could very easily produce, as an accompaniment to the large and due wvirtl 
growing horns, the great bony forehead. This would be needed 10 support the weight of 
the heavier, siraighter horns. 

In the hills along the Burma frontier, it is the tribal custom to breed fnr colour as near 
to the wild gaur as possible. In the Himalayan tracts of Assam this is not so; and the tribes 
there will sacrifice mithan of any colour; so that under domestication any pied or white 
sports that appear can flourish. 

In most areas there is a limited amount of deliberate interbreeding with cattle; etsher 
for trading out, or for producing a beast that will give a good milk supply* 1 know that 
most zoologists assert sweepingty that (hr mil hart originated by crossing of cattle with 
the wild gaur. I would say this is far from being proved. One of the most intriguing 
characteristics of ( lie mithan is that it has all the browsing, forest- 3 iving habits of the gaur, 
and comes far nearer 10 gaur in its habits and appearance except that while the gaur is 
one or the fiercest and most intractable beasts of the jungle, the mithan is by absolute 
contrast one of the tamest and most docile of domestic animals to be found anyw here. 
Now and again, in some areas a wild gaur bull will run with a herd of tame mithan and 
it is interesting that the progeny usually or always have the more slender, inward facing 
horns of the wild father, and also inherit the savage, unmanageable disposition. 

To my mind the mystery of the original domestication of the mithan h how such a 
savage beast could completely change its temperament in the earlier phase of its domestica¬ 
tion so as to become manageable by the peoples concerned, and make it worth their while 
to go on with the process. It is noteworthy that wild gaur seem never to be captured and 
tamed anywhere in the region concerned. 

It is often said that the mithan originated on the Assam-Burma border. It is, however, 
kepi by the tribal peoples north of the Brahmaputra River, in the great Himalayan tracts 
between the benders of Burma and Bhutan, in great numbers, and is as well established 
there as in the other area. The fact is that the Assam-Burma border was known about 
Iwfore the Himalayan tracts concerned were explored. Mithan were first studied in the 
Naga Hills, and it was idly assumed that this Is where they originated. We can. safely say 
the process of domestication may have begun anywhere in the total range of distribution . 1 

The banteng has been more extensively domesticated than the gaur. Large herds 
are kept in Java and Bali, and they arc often crossed with zebu. 

No archaeological evidence is available for the time when gaur and baoteng were 
first domesticated. But their geographical distribution suggests that it w: s the feat 
of the Indo-Chinese or Malays. The zebu, on the other hand, is characteristic of 
peninsular India; there is no primary connection between its domestication and that 
of Bibos, as was at one time regarded as probable. 


1 The s(ory related lo me in Lidia is lhai ihe mithan ii a cross of ^auf and zebu, produced at (he £al(4kka 
described earlier. From the F t generation, F, and F? are produced by cfossjng with zebu, whereafter recourse 
lj had 10 (he wild (jaur once more. I am mentboninR tlw without further comment. 
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SCKOTmC NAMES Sut n „uii Mcncgtoi (PUooa,. Eu^^d A „,. p , obab|t 

SZj^lrXJfMC " r Eu r r*° f 

S.s. Mans Sclatcr (North .Africa). P S ’ * ^rarican lands). Includes 

i.«. MU Thomas (Ernmm wild bo„; from Tromylvooia Ihmugh ^ „ W) 

S. TOtoft! Wagner (Indian wild pig; India, Ceylon, Further India but \i 1 
sula). A, t^Multer and Schtcgel (Sunda pig; Malay pe i lh S H Malay penm- 
ItS ,an * c ha * »*tn expanded, probably by , na „, to New Guinea ?’ ““ C ° Tim ° r * 

£ 5555^“ PigS deSCCndantS otS * -A and the Chinese 

S.t.palustmRM m *ya (turbary pig: Swiss lale^wdlings, etc.: not a species). 

I T is certain that the domesticated pigs are the descendants of a spcdcs-trroun of 
tAild pigs ranging from Europe to eastern .Asia. The Euro Dean ' f - 

the wild pig, Stisscrofa; the eastern Asiatic is Sits viilatus M an( | <5 t | l*™/*!*°. IS 

“T V«f» *- — «** t- an- '**£££££** 

loimd in the geographically intermediate areas. The Mediterranean races fFies 
in : t and io : 2 ) have been separated as Sus mmdiewtU Major. They are inter- 
med.ate between the European and eastern Asiatic groups in several 
particu ar y m the formation or the faerymai hone of the skull. This is lone in Sus 
Jtrt short m Sus uiUatus* Much has been written about the slemficancr ot the 
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the wild pig was published by Kdm (1939), It incorporates Russian research on 
the pigs or Siberia, 

Nearly a hundred years ago Rlitimeyer noticed that there occurred in the Neo¬ 
lithic iatc-dwellings of Switzerland a small and gracefully builr pig which in it* 
skull showed certain characteristics of the banded pig. Since that time tile view has 
been widely held that the European domesticated pig was first introduced from 
farther cast, and perhaps in pan derived from eastern Asiatic races. On the other 
hand, investigations carried out by Kdtsma (1935) in Holland, Pira (1909) in 
Sweden and Amschkx 1940a} in Persia :Shah Tepc) suggest that domesticated 
pigs were derived irotn local wild pigs, and long before their time Nehring had 
shown that even the turbary pig could well be a descendant of the European .fur scroja. 
Most authors today, therefore, bold the alternative view that the domesticated pig 
U nearly everywhere derived from local wild forms Fig. 10 : 7}. The chief trouble 
in this matter has always been that authors speak (and think of‘the domestic pig', 
whilst in laci two different types have been required and bred; one being a large 1 
herded pig, the other a sty-pig, or even a house-pig (as It is today in China;, h is the 
latter that has puzzled investigators and, oddly enough, it is quite true that most 
modern sty-pigs have Chinese blood in their veins. This does not, however, apply to 
the prehistoric groups where, nevertheless, two types arc often encountered together. 

I hat two types ol domestic pig occurred simultaneously in the past is easily 
demonstrated by evidence from Switzerland. In the earlier group of Neolithic lake- 
dwellings the small turbary pig {Sits palmtris Riitimcycr) occurs beside the ordinary 
European wild pig. There is no doubt that this turbary pig was introduced into 



Fio. to: t 


Fits. 10 : a 



Km. to: 1. Obvrrie of bronze coin from Arpi. Apulia, third century b.c., showing slender 
Mediterranean wild boar wiih erect mane and long: snout. Diameter 20 mm. Author's eoltectioo 

he. Jots. Obverse of silver hemi drachm of the Aetolian league, Greece, auc,, showing 

the same type of wild pig as Fig, i o: 1. but even more high-lcgm-d. Diameter iS mm. Author's 

col lection 
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Switzerland by Neolithic man from the East, though from where precisely is not 
known. Towards the end of the Neolithic the local wild pig also was subjected to 
domestication. The remains of this race occur, for instance, at Lallrigen, Liischcrz 



he. 10 tj, Roman bronze 
tigurinc of wild bna r, 
Rhineland, Length t. 4 cm. 
Khetmsches Landry- 
museum. Bonn 


and Sutz on Lake Bienne. In the first two sites it is accompanied by a small number 
or turbary pigs, whilst at the third site the turbary pig is the more frequent. From 
this time onwards the two breeds of pigs run parallel, up to the Iron Age. 

The turbary pig of the late Neolithic is a particularly small breed with shortened 
jaws. Since the ordinary turbary pig does not disappear completely, three breeds 
co-existed by the end of the Neolithic, namely the turbary pig, its small form and 
the domesticated Sus scrofa . The first two, and especially the second, may well have 
been house-pigs suitable to be kept in the lake-dwellings themselves. 

In the Bronze Age site of Moringen (Lake Bienne) the same three races arc to 
be found, al though pig-keeping was much reduced in view of the great development 
of sheep-raising. The domesticated Sus scrofa , however, was the most popular type. 
The important station of Alpcnquai-Zurich of the Late Bronze Age shows that its 
popularity decreased in the course of this period, the turbary pig coming once more 
to the fore. It remained the dominant race in the Hulls tat t and La Tetic periods. 
The pig was again becoming popular, but at the same time it decreased in size so 
that it resembled the ‘small form’ of the Bronze Age as shown for instance by the 
settlement of Bat Panadisch near Bonaduz described by E. Kuhn 11)46). J n Roman 
times the small breed of the turbary pig continued to flourish. It was not until the 
Middle Ages that the scrqfa breeds became important again. According to Kuhn, 
the turbary' pig has survived to the present day in some of the Alpine valleys. 

What, then, is the origin of this turbary pig? The history of the Swiss breeds 
shows clearly enough that the European wild pig was domesticated and that (he 
outcome was not a turbary pig. Those authors who claim that European pigs are 
derived from the local wild form are, therefore, right in so far as certain breeds are 
concerned. But the sudden appearance of the ready-made turbary pig in the Neo¬ 
lithic proves importation from elsewhere, though perhaps not from eastern Asia. 
The importation hypothesis is not disproved bv the observation that there are 



Fig . 10: -|. Ki I ling a medieval domest icaied pi^ (high-legged breed with 
briaitea ( i. From an Mrly-fonneeiuh-ct?nuiry manuscripi rQiieen Mary's 
Psalter, tJcrupn lions of the Months, December) in the British Museum 


numerous transitions between the turbary pig and the ssrofa group. In part they are 1 
(hr crosses between the two breeds, whilst in part they axe due to a fact which was 
first pointed out by horsyth Major and later by Antonins, but has since been almost 
invariably overlooked. It is that the wild pigs of south-east and south Europe lend to 
resemble Sus rittatus in the shape of their lacrymal bones. It is no longer necessary, 
therefore, to derive the turbary pig front eastern Asia, South-east Europe might 
well be its original home, as exemplified by U1 man sky's pigs from the peat bog of 
Ljubljana in northern Yugoslavia (Ulmanskv, 1913). The Danubians may be 
responsible for this importation. The pig was owned by t her Korns people of Hungary 
about 3400-3500 b.c. About the same time it was present in Troy I and the Neo¬ 
lithic R of Scsklo in Greece. It is also known from the Neolithic A of Greece, which 
is probably earlier than 3500 b.c., and the Neolithic villages of Crete had it also, 

Iiis, nevertheless, noteworthy that the domesticated pig has nowhere been found 
at sites which are earlier than the Neolithic agricultural revolution. In this respect it 
agrees with cattle, but differs from sheep,goat and dog w hich appear prior to this date. 

Even in Asia the domesticated pig is associated with permanent settlements only., 
At Shah l'cpd it occurs in a small form alongside a large wild pig which was hunted, 
m Level III {the lowermost), which Is contemporary with Anau II and Uruk. At 
Anau it appears earlier, in the lower part of Period I 11 (contemporary with A 1 
Ufaaid), As to the origin of this small pig, Amschicr came to the conclusion that it 
was derived from the local wild pig, whilst Duerst followed the hypothesis of Riiti- 
meyer of the attains origin of the breed, largely because remains of wild pig arc 

259 













a6o 


DOMESTICATED ANIMALS 


absent from xhc lower strata of Anau* He admits, however* the possibility that the 
domestical inn may have taken place in 'some other oasis of Turkestan’, In Belt Cave, 
Ct»n found that the pig was not domesticated until the Neolithic with pottery, 
weaving and cereal culture had begun, and the few remains of pig found in the pre- 
pottery Neolithic levels at Jericho belong to the wild race of the Jordan Valley, 

In Mesopotamia the domesticated pig is represented by figurines (Fig. ro : 5) 
and paintings of all the early periods, including painted A! Ubaid ware from Lagash 
and the Tell Halaf level of Arpachiyah. The last-mentioned locality, which is the 
earliest of the known occurrences of the domesticated pig, yielded clay figurines 
that were described by Mallowan and Rose (1935}. 



Fi*: r 10 : 5 , Small ivory 
jjendani of domtMkraicd pig 
from Tell Agrab, Sumer, 

aSoo-ajoo u.c. fprt-Sar^nic), 

A fre, apparently n^ked, brn-d 
wiih drooping ears, but aiill 
w\ih slender snout. A highly 
bred lyjK\ suq^rkin^y early. 
After Frank Ion 


It is altogether unlikely that the pig was domesticated before the establishment 
of permanent settlements. It is indeed difficult to imagine how a nomadic community, 
and even tribes that changed their habitations twice annually according to the season’ 
could cope with the art of pig-driving, since the animal is notoriously unaccommoda¬ 
ting in this respect. Hence, the pig was valuable to the settled farmer only. Antonius 
continues this line of thought further, pointing out that the pig is not bred by modern 
nomads who, on the whole, despise it or have religious prohibitions against the con¬ 
sumption of its meat. This he regards as the result of the sense of superiority of the 
nomad over the settled farmer, whose supply of pig’s meat, as coming from an animat 
not worthy ol the nomad’s consideration, would come to be regarded as taboo 

Durrsl's view that nomads who practised domestication brought the pig to the 
settled peasants ol the West can thus no longer be maintained. The evidence rather 
corroborates the alternative that the domesticated pig was not moved over great 
distances, that it was slowly passed on from village to village, and that in many 
places it was independently and repeatedly raised from wild stock (Figs. 10:6 and 
to : 7). The European turbary pig is no exception to this rule, since it is in all proba¬ 
bility the descendant of a Mediterranean wild race and not of east Asiatic origin. 
So is the pig that was kept by the prehistoric inhabitants of the Canary Islands 
Zcuner, 1959). 

The chief purpose of pig-breeding is undoubtedly that it is the most prolific and 



FlO. to i 7. Silver staler from LyeCa, 480-4110 b.c., 
showing htgb-kgged pig with bristly crrsl, like (he pre¬ 
ceding, reminiscent of wild pig. Reverse: incuse square 
with iriskcles nf rnr|fc< T heads. .Vfter Head ( l<|jgl 


Fits, at: 6, Phoenician staler from one of the Ionian 
colonies, 500-494 b.c., showing clomrsi Seated (?) pig wilh 
bristly mane. After Head (1959) 


abundant supplier of meat and fat for the kitchen. The possibility of either herding 
it, allowing it to find its food in the woods, or of keeping it in a confined space, in a 
sty or even in the house, has made it extremely useful to the farmer, 

it is alt the more surprising that there are parts of the world where the pig is not 
only despised but even taboo. That it is regarded as unclean by Jews and Moslems 
is well known, and it was so at least for certain social strata in ancient Egypt, 

Many reasons have been suggested for this curious attitude. It is quite different 
from that towards dog and horse, which are not normally eaten because man feds 
an aversion to eating his comrades and companions. It has often been said that 
the fat of the pig is unhealthy in hot climates, yet it is eaten in the tropical Sunda 
Isles, New Guinea and the South Sea Isles. Also, mutton fat is extremely popular in 
the area where the pig is ‘untouchable’ today. 

Nor is obesity more injurious to human health in hot countries than in temperate 
ones, as is borne out by the figures of many inhabitants of Africa and western Asia. 

Tacitus maintains that the Israelites did not cat pork because it carried a kind 
of leprosy. Perhaps some other illness was meant. It is true that some people are 
allergic to pork in hot weather. Also, the pig carries tapeworms and other worms, 
and of course trichinosis, the latter being a dangerous disease which frequently causes 
blindness or death. But none of these can be called ‘kinds of leprosy’ by any stretch 
of imagination. 

The b?sl explanation so far put forward is that of Antonius. As the pig is valuable 
to the settled farmer only, the nomads, who have always felt superior to the farmer, 
came to desphe the pig as well as the farmer who bred it. In due course, they 
developed religious prohibitions against the animal they themselves could neither 
breed nor keep. 

1 he ancient Egyptians kept pigs from the Neolithic at least into early dynastic 
times in quantity, but after the third dynasty they became much less important (Fig. 
10 : 8 ), 
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From the first half of the eighteenth dynasty, mu rat paintings are known showing 
pigs treading the seed and Herodotus also relates that they were used for thresh¬ 
ing. I heir employment as agricultural helpmates is thus evident, although they 
were unclean. It appears that not all Egyptians ate pork, that eating it was permitted 

on certain days only, and that even 
the touch of the animal was regarded 
ns pollution. The souls of the wicked 
were believed to migrate into pigs. 

It is conceivable that the Mosaic 
taboos against the pig were directly 
derived from Egypt. 

Later on in New Kingdom times 
the pig was sacred to Seth, an evil 
deity. 

No matter what the orientals 
thought about the pig, ii was held 
in universal esteem in the countries 
of the classical world, as well as by the Germanic and Celtic tribes. In the pastoral 
areas of ancient Greece Figs, to : 9a and b) and Italy the herded pig was 
indeed an important and useful animal. To begin with, its grubbing habits have 
a profound effect on forest soil and gradually destroy undergrowth, where the 



Fhj. 10 : 8 . Egyptian illustration of dumcstkaicd 
pig ^uard-rd by monkeys on a boat, from a granite 
sarcophagus of Tahc, twenty-sbuh dynasty, 600 
b.c, Louvre Museum No. D.Ki. Fat but bristly 
pig with slender jinodL resembling medieval 
European pjg r After Keller 


Fig. 10 19(a). Bronze coin from EleuiU h 
Attica, 350-300 shoeing fut, mane- 
lesj, shorulrgffcd pig, a highly 
domesticated breed. Diameirr 34 mm. 
Author"* collection 

Pig, io : 9(b)* Bronze coin from Athens. 
Attica. 220—83 showing aainr type- of 
pig as Fig. 10 : 9 (a) r Diameter 19 mm. 
Author's collection 
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pigs arc frequent (as they would be near settlements). They eat the seeds of 
oak, beech and hazel, reduce vegetation anil uproot seedlings. In a short time 
grass tends to replace the thickets beneath the high trees. In this manner pigs 
prepare the way for man, both in regard to pasturing—for the pig can be followed 
up by the sheep as happened in the Bronze Age of northern Europe—and in regard 
to agriculture. Moreover, all kinds of wasteland produce food for herded pigs' not 
only acorns and beech nuts, which are well known, but wild apples, berries, chest- 
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nuts, slugs* insects and worms* as well as fungi, They were also efficient in the digging- 
out of the nests of mice, voles and other rodents. The swineherd was, therefore, an 
important person in ancient times, and it was worth while to herd pigs with the aid 
of dogs, in spite of the somewhat self-willed nature of the animals which are not 
easily driven in a definite direction. 

Imperial Rome developed pork into a dish of great complexity. 

Whole pigs were roasted and placed on the table* Sometimes one half was 
roasted while the other was boiled. The back provided the best meat, but the 
greatest delicacies were the udders and the vulva, the latter especially after an 
abortion. 

Hams were salted and smoked from Asia Minor to Gaul, and the art of making 
sausages by filling intestines with chopped meat is also first mentioned as a Graeco* 
Roman practice. 

Fattening of pigs was an important matter, and many special kinds of food were 
known. Should the poor pig have died from over-rating, or drinking too much of 
the fattening fluid, it was considered as superior. It was also believed by some that 
the taste w ? as much improved if the pig was killed by piercing with a red-hot spit. 

It is all the more curious that the consumption of piglets was not at first popular. 
Perhaps the Germanic and Celtic subjects cultivated this type of food. At any rate, 
it was considered fare for the rich in the third century a.d, 

Gandert (1954) describes the finds made in Germanic tombs at Leuna near 
Halle (central Germany), They are of the third century and contained both fowl 
(see p + 452) and pig. Hams were found in two of the graved and a forge pork chop 
in another. Two contained in addition roast piglets* Such piglets are shown also on 
a Roman bronze ltd from MundHshdm {near Marbach on the Ncckar). But the 
bones of young pigs are conspicuously absent from the refuse-heaps of Roman castdla. 
It may not have been considered as a food fit for fighting men—as Gandert thinks— 
though on the other hand there may have been sound economic reasons not to waste 
immature beasts* 

In post-Roman times piglets are no longer found in tombs but hams continue, 
as for instance in the Wen del tombs ofUppland (Sweden), 

Apart from its culinary importance the pig succeeded in making its way into 
some of the religious cults of the classical world. There is the myth of Adonis* with 
whom Aphrodite was enamoured, who was killed while out hunting, by a boar 
who was Arcs in disguise. This curious story is of considerable age and according to 
Hahn (189b) of Babylonian origin. It was still popular among the lower classes in 
classical times and may to some extent have contributed to the very divergent views 
regarding the pig. 

Swine were sacrificed to Aphrodite, though only when she was associated with 
Adonis. 
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In Argos, Thessaly, (a pros and in parts of Asia Minor, too, pigs were sacrificed 
to Venus. 

In other places, however, the sacrifice of pigs was expressly forbidden. Oddly 
enough, in this respect also we encounter the strange contradiction that runs through 
the history of thr pig. Whilst the pig was completely excluded from the Temple of 
Hi 1 mi the a in the Chersonesos, iind nobody was allowed to wear sandals of pig-skin 
m the precincts of the Temple of Alectrona in Rhodes—evidence that the pig was 
considered unclean—porli was not eaten on Crete out or gratitude to tile pig whose 
squealing drowned ihe tries of (lie buby Zeus when Cronos was seckinu to" devour 
him. 

llu pig was also used for the purposes of purification, (or instance in Greece, 
where the blood of piglets was regarded as particularly effective. At Delphi, Apollo 
thus cleansed Orestes who had killed his mother. 

The sacrifice of the pig was common practice in connection with oaths and 
treaties. In the Iliad , Agamemnon sacrifices a boar to Zeus and Helius, When Rome 
and Alba Longa made a treaty a boar was killed by smashing its head with a stone. 
The use of a stone suggests that the custom goes back to the Neolithic. In later Roman 
times treaties and promises were commonly sworn over a pig, as j s illustrated on 
coins (Fig. 10 : 11), 

One is so much used to the pig as a supplier of pork that one is apt to overlook 
its other uses. There have indeed been many. In Egypt as well as in Greece it was 
used (in the muraled condition) to tread in the seed after floods or rain; with its 
somewhat pointed feel it made holes of the right depth suitable for germination. 

Rather more remarkable is the practice of searching for truffles. Pigs are natural 
grubbers equipped with efficient noses, and they will eat truffles with delight. In 
P£rigord, south-west France, this propensity is exploited, and the animals are trained 
to help man in finding the coveted subterranean fungi jFig. to : 12). 

Still more remarkable is the use of the pig as a retriever. About this strange 
practice, Mr Walter Shepherd has very kindly supplied me with information from 
which tt emerges that it must have been the practice perhaps for centuries in the New 
Forest, especially from the eleventh to the fifteenth centuries, when the inhabi¬ 
tants were forbidden to have dogs of a size large enough for illicit hunting. Mr 
Shepherd quotes K entiling ton's Tht Commoners' .Yew Forest regarding the sizes of 
dogs: 

If small enough to creep through a large antique iron stirmp^ now kept at the Ver- 
flt reiV Hall in Lyndburst as an interesting rdn: T dogs were considered too small to hunt. 
The dimer sic ns nf the opening r>f thissiirrup are ten and a half inches by seven and a half. 
If you wished, for person ill protect!™ or other reason, to keep a larger dog, you could do 
so only if he were expedited. This ir.eaiu that its fore feet were maimed by cutting off 
rcriain iocs so that the dter stcod in no danger from its isorties. 




FlO. i O ’ I Or Silver d [drachm of 
LylUis. C^Ctr T fifth to fourth 
century b.c, Show* a boar's head 
with exaggerated lea tares. The 
Sleep forehead ami [hi? crinkled 
nose suggest a highly domesti¬ 
cated animal. Twice natural 
silte. Author^ collection 



Teg. to; it. Roman Republican silver denarmt gens VViiirLa; :inoneyer 
Fi. Vcluriiu T e 10 toB h.a). Shows the curious custom of taking an oath 
on a pig or piglet, then current among the armies of Italian stain. The 
kneeling soldier holds the pig, the two standing ones touching it with 
their swords. Diameter 20 mm. Author's collection 



Fig, to ; ja, Searching for truffles with the aid of pigs in P£rignrd s south¬ 
west France, The sow is presumably muzzled, die piglets follow the mother 
and arc learning*. The man is ready to pick up the truffle* when found, A 
fiigh-lcgged country-pig resembling the Spanish [Fig* m : 17 1 is being used. 

Illustration based on a postcard 
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This iron stirrup is now known as ‘King Rufus’s Stirrup*, and some antiquarian* 
date il as late as Tudor times. Evidently the pigs were trained as substitutes For 
hunting or retrieving dogs, to be used in an area where the game was not to be killed 
by the commoner. 

it is thus natural that very little information is available about hunting-pigs. 
The only detailed report refers to a sow named Slut (Fig. 10 1 13), an oil painting 
of which is in the possession of Mrs Dorcy in Brocken hurst and which is here 
reproduced with her kind permission. 



Fro. 10; 13. 'SluG (be retrieving pig of the New Furrst, Hampshire, Photo W\ Shepherd 


Shit belonged to Sir Henry Mildmay. She started her retrieving activities at the 
age of eighteen months. Rural Sports (voL 3, 1807) relates: 

Of dm most extraordinary Animal will be here stated a short History, to the Veracity 
of which there are hundreds of I ivi rig Witnesses. Slut was bred in ihe New Forest and trained 
by Mr Richard Toomer and Mr Edward Toomer, to find, point and retrieve* Game as 
well as the best Pointer; her Nose was superior to any Pointer they ever possessed, and no 
two men in England had letter. Slut has stood Part ridges „ Black-game, Pheasants, Snipe 
and Rabbits in the same day T but was never known to point a Hare. When called to go 
out Shooting, she would come home off the Forest at full Stretch, and be as elevated a* a 
Dog upon being shown the Gun. 
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These examples of pigs being used for unusual purposes illustrate that only 
in exceptional circumstances ivould man have employed them thus. The truffle- 
finding pig is a specialization, and it uas perhaps more common in the Middle 
Ages when pigs were regularly driven into the Hoods and when truffles were still 
plentiful. The retriever pig was evidently a kind of substitute developed in the case 
of an emergency* 

Other emergencies tnay have resulted in the use of pigs as draught animals. Few 
domesticated animals have not at one time or another been tried that way. Pig- 
carts are reported from the New Forest, and they have been used from time to time 
on. the Continent. 

The pig is the principal supplier of meat to the Chinese, and there is no doubt 
that pig-breeding is of considerable antiquity in China. It would however be going 
too far to say that it started earlier in that country than elsewhere. 

In densely populated areas the pig that is easily kept in sivs, and can even be 
reared in houses* scores over all other domestic animals whose flesh is normally 
eaten. In addition* it is more prolific than any other large mammal, it is comparatively 
long-lived, mature within a year and capable of producing two litters annually. 
Any casualties among thr litters ivould have been eaten, as indeed roast sucking-pigs 
have been regarded as a delicacy for at least 2000 years. 

I he European domesticated pig was the descendant of local wild forms almost 
everywhere. This is not surprising since in spite of its physical strength it is easily 
tamed, as Lutz Heck has pointed out. With its omnivorous ha bits there was no difficulty 
in getting it accustomed to food available in a settlement. Wild pig today feed on 
acorns, beechnuts, potatoes, beet and even corn and fern roots. In addition, they 
feed on any carcasses they find; on mice and voles they happen to dig up; 
leverets and Fawns, eggs, reptiles and insect larvae are taken, as well as earth¬ 
worms. 

In addition, wild pig have social tendencies which make them suitable for 
domestication. Their social unit is essentially the family Fig, 10 : 14), I n the autumn 
they form packs of ten to thirty individuals. Several females join to form such groups 
while the males tend to remain solitary. 

The medieval pig was a high-legged* long-snouted form which still survives in 



Fax jo; 14. High-lcggcd naked sow with bp-cira, and 
ihrrr piglet*. Imperial Roman coin of Tie us. a.i>. 79-H1 
After Keller 
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many outlying country' districts in Europe ■ l r ig. 10:41, This is the herded pig 
encountered, for instance, in Spain Fig. io : 17), and it may be regarded as rep¬ 
resentative' of the external appearance of most early European pigs. Generally 
speaking, the body sine and some structural features of pigs are very dependent oil 
feeding conditions sec, for instance, Fig, 10 in Herre, 1938!, and it is not surprising 
that Boessnetk (1958) found considerable size fluctuations in the course of time. 
Though smaller than wiki pigs, those of the Neolithic and Bronze Age of central 
Europe were relatively large. They decreased in size until the beginning of the 
Roman period, but within the area of Roman occupation pig lioncs became dis¬ 
tinctly broader, which Bocssncck attributes to improved living conditions. Overall 
increase in size is observed in the Middle Ages in Bavaria, whilst in the north they 
continue to decrease during this period. 

The La Tene ttppidum of Munching in Bavaria Opitz, 1958), with its very small 
pigs, confirms Boevs neck’s views, and so do the medieval pigs of Haithnbu in 
Schleswig if. .vis. unify Slewing, itjhn 

About 150 years ago the European country pig began to undergo a great change. 
It was due to the importation of Chinese pigs which arc true derivatives of the 
vittatw group. They were first introduced into England, and the Berkshire pig, 1 for 
instance, changed quickly into the thick-set beast we know today. In addition, a few 

*The Berkshire has exodfifgone mimfctmu change time; it ha* bren studied bv Ilrrrr agjft). 



Frci, id 1 15, Wild boftr in snow. Mecklenburg north 
tSmiLTny. Photo Lutz Hcck 



Fig. io : iti. Wild s«w r Xrar Laina* Wkntr VS aid, Austria, 
Pholn Lull I krk 



Firr. io - ij. The Mediterranean hlgh-k^ged pig 

with lop-an. War Granada, Spain. This breed, which Ls driven 
on 1 pastures 1 ! is slender and agile. Photo F.E.Z. 
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Indian breeds were imported also and crossed with the European. These crosses 
brought into the European strains some properties which were regarded as desirable, 
such as early maturation and high fertility. In addition, the Chinese pig fattens much 
more quickly. Low, who wrote his book on the Domesticated Animals of the British 
Islands over ion years ago, also maintains that the smaller size of the Chinese pig 
was in his time regarded as an advantage, as indeed at the present day the best 
priees are paid for pigs that arc not too heavy. 

In China the pig is a most important domestic animal, not only because it is a 
prolific breeder but because it can be kept in a confined space. There are possibly 
other reasons, such as the aversion to eating beasts ol burden like the larger rumi¬ 
nants. There are two groups of Chinese pig. The southern form is according to 
the structure of its skull related to the Indian wild species, Sus cris talus; it usually 
has upright ears and the nose is short and robust. The pig of northern Chirm is 
derived by Wagner from a local wild form intermediate between ,V«.r cristalus and 
Sus scrofa, which still occurs in the less densely populated parts of northern China 
and Manchuria. The breeds derived from it have been intensely domesticated, 
they are lop-eared and there arc many varieties, among them the well-known 
masked pig. 

Modem European pigs display enormous variety in their growth forms which 
lind expression in their skeletons (Wiarda, 1954). The mixture of European and 
Chinese blood, coupled with the natural plasticity of pigs under conditions or domes¬ 
tication appears to have resulted in a variability of the stock which makes Recent 
domesticated material almost useless in work on prehistoric breeds. 

Very little attention used to be paid to feeding the pig, which had to be content 
with offals, human faeces and leaves. In order to fatten the pig, castration is 
practised on a large scale. It is applied not only to the male but to females also, 
and (his in a manner which throws some light on primitive methods which may well 
go back to the Neolithic, and which show what can be done without modern 
veterinary knowledge. The female piglet is castrated by means of two cuts only 
about a cm. long, ihrough which the ovaries arc extracted with a small hooked tool 
and then pinched off with the fingers. Without any further ado the piglet is allowed 
to run away, and the number of casualties is reported to he negligible. 

From the technological point of view the pig is, on the whole, less important than 
other species. At all times it w r as a convenient source of high-grade food Tigs. 10 : 4 
and to : iH). Its bones are useless, since they remain in tile state of incomplete 
fusion of the parts long into the age of sexual maturity. The epiphyses {ends) of the 
Jong bones are not solidly attached to the shaft idiaphysis), and their texture is soft. 

I lie tusks were occasionally used for ornaments, but in that case they were probably 
taken from hunted wild boars rather than domesticated specimens. The fat had of 
course many uses, in cosmetics, medicine and crafts, and the skin provided a special 


E Jfi. in: eH, Hunting wild boir T Mesolithic nr Neolithic, ea-SEem Spanish art. Rf>ck 
shdicr of \al del £ Hurra del Agua Amara, Temeh Spain. After Obcrmaicr 




typ^ ol leather. 1 he bristles* tim 7 must have been used much as they art: at the present 
day. But in all these respects the pig never had an exclusive position. There were 
always other supplies available. 

I he use of the pig for traction, truffle-grubbing and retrieving is purely inciden¬ 
tal, It was tn ancient Egypt only that the pig was employed for a specialized job, 
the treading-in of the seed. Its indirect efTet:! on the forest soils in connection with 
the Neolithic conquest of the wooded parts of Europe far exceeded in significance 
all its other technological applications. 


Fitir is>: 19. Wild Rritish boar 
on bmEltf' coin of Ijondon 
mini. On obverse head of 
Carau^Lis, A.D. aUj—393. A 

coin nf dae Second Legion 
(PanhieaJj from Else hoard of 
Liiile Onne's Head. DjatucEer 
20 mm. Author's collection 
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Mammals Subsequently Domesticated 
Transport and Labour 


Primarily lor 


T he first steps m the use of animals as sources of energy were taken with cattle, 
as lias been pointed out already* It appears that this idea contributed much 
\u the popularity of the large bovine*, especially w hen the increasing wealth 
of the settled com muni ties made the problem of transport more acute, Man was 
compelled to take quantities of raw materials to the settlement* whilst in nomadic 
times these were often worked on the spot. The amount of goods produced also was 
increasing. 

The necessity of transport and the evident advantages of large beasts* coupled 
with the difficulties of life in tropical forests, appear to have resulted in the domestica¬ 
tion of the Indian elephant at an early date* 

The need for desert transport became acute w hen desiccation of areas adjacent 
to the desert bell made previously cultivated areas uninhabitable. The secondary 
nomadism developed under those conditions took advantage of two highly mobile 
beasts, the Irorsc in the steppes of central Asia and the camel in the desert steppes of 
central and western Asia. 

In the civilizations of the large river valleys, however, the swift animals were not 
accepted until comparatively late. An exception is the training of the onager to 
draw' carts in Sumer, almost certainly a copy of the example provided by the 
horse of the more northern countries. In the Nile Valley the ass was domesticated 
early and, as is well known, became the chief means of small transport in semi-arid 
countries. 

The domestication of this group of animals used for transport and labour is a 
fascinating problem. Whilst contacts between man and animal species were, as usual* 
provided by overlaps of social media, the domesticators must from the first have 
been aware of the advantages that w ere likely to accrue to them. This use of power 

273 





274 


l> O ME STIC ATE II A N J M A LS 


not derived from the human body was one of the greatest steps in die evolution of 
technology. 

Those lirst organizers or transport, however, did not lark feelings or gratitude 
towards the beasts they were harnessing, ft is truly remarkable that none of the 
animals of this group is an ordinary kind of food. 1 Man regarded them as helpmates 
and as members of his own social group. 


* Execptiuri J usually ini ttCAEc si lute or secondary adoption of the animal. 
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The Elephants 


SCIENHFIC NAMES ivdjan: elephant Etrphas max-inms L., with three races: E. 
maximw maxi mu s L. (Ceylon), E. maximus t&fiamcui Blainville ! Ceylon , and E. maxinwt 
wdirus Cuvier (India and Fun her India, Sumatra. Borneo). 

AfRi uak Et-FPHAJiT— Lo.mdmla qfriama BE umcn bach + at least two races: L. qfrieana africana, 
ihe large East African, never domesticated, and /. T ajrkana tytlviu Matschte, the small 
Sudanese, North and north-east African. The small West African elephant from Gabon 
etc. is known as /. r ajritatm pumiliv NWcfc* /., africaiw and L. tyiMis are by several authors 
regarded as distinct specks. 


I t ts commonly believed that only the Indian elephant h tamable. Whilst it is 
true that this species is the more docile, the African elephant was at one time an 
important beast employed by the armies of North African rulers. In order Its 
appreciate the reasons for the adoption of the African species, and indeed the history 
of the domestication of elephants in general* let us briefly consider first the distri¬ 
bution of the wild species. 

Distribution qf the wild Indian elephant 

The Indian elephant (Fig. u : i; is in all probability a descendant of the group 
ol £. hysudriau ol (he Indian ViiJafranchhn, and related to the group of E. mirk 
diQnatis 3 Irom which the mammoth (E. primigemm) and the straight-tusked elephant 
(E» aniit/uus) of the European Pleistocene arc descended. The Indian elephant 
appears originally to have been indigenous in the entire Indian peninsula, including 
Ceylon, though perhaps not west of the Rajputana Desert. 

3 75 





Fm r 11 : i. Indian elephant. Xotr humps on the fore head, rounded 
batt and smalt can 


There is no evidence that ii ever occurred north of the Himalayas, but it extends 
today through Further India to Sumatra and Borneo. A thousand or fifteen hundred 
years ago it was found also in southern China. According to information kindly 
supplied by Professor F.vc Edwards, two references to this effect are incorporated 
in T’ang w orks (a.D. 618 -909), namely one bv Tuan Kung-lu in his work Pei Hu Lu y 
stating that a small black variety of elephant was found both in HsUit-chou, near 
Canton, and in Lei-Chou, not far from Pak-hoi. Its tusks were small and red, and 
it was captured and killed for the sake of its trunk, which was regarded as a great 
delicacy. 

The other reference is by Lu Hsun, in Ling Pirn /.u /, the oldest topography of 
the Annum, Kuang-tung and Kuang-si region in existence. Wild elephants are said 
to have occurred in these regions, and that author saw them himself frequently in 
use as beasts of burden. 

This Chinese area of distribution of Indian elephants was contiguous with the 
present one in Further India. 

In the West, however, an isolated colony of Indian elephants existed in Syria 
until the eighth century u.c. It suggests that late in Pleistocene times Indian ele¬ 
phants extended through Persia and northern Mesopotamia to the borders of Asia 
Minor, but in prehistoric and early historic times they were already extinct every¬ 
where between India and Syria. The evidence for the Syrian elephants is as follows: 

On the Middle Euphrates and on the Chabur River there existed in ancient 
times an area where wild elephants were to be found. That they belonged to the 
Indian species is suggested by a picture in the grave of Rckhmere (Egypt), of the 
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fifteenth century w,c. The elephant on the Black Obelisk of Shalmaneser III also 
could be cited in support of the former existence of a west Asiatic race of Indian 
elephants, if indeed this specimen came from Armenia. The original area of distri¬ 
bution of the Western elephants may thus have been wider than is suggested by the 
records of hunting expeditions of Egyptian and Assyrian kings. 

Of fossil remains, only two lower jaws arc known. They were excavated by 
Woolley in Levels II ■/. 1375 s.c.) and IV (c. 1475 b.c/i of Atchana-Alalakh in Syria* 

It has been suggested that the Syrian elephants (as they are commonly called) 
were originally imported from India by Assyrian kings for hunting purposes, This is 
not likely, for there are records of a hunting expedition of Thut limes III 1501 -1447 
b,g.) , the Egyptian conqueror of Syria, His encounter with elephants in 1464 b.c, 
is related on the Earkal Stele, and again in the biography of Ainen-en-heb who says: 

Again I saw another successful deed w hich the Lord of 1 he Two Lands accomplished in 
NL He hunted mo elephants ai iheir mud hole. Then the biggest elephant began to light 
before his Majesty. 1 was the erne who cut off his hand while he was still alive, in the 
presence of his Majesty, while t was standing in the water between tw r o rocks. Then rny 
Lord rewarded me. h . . 

This event took place in 1 he fifteenth century b.cl, when Assur was still insig¬ 
nificant, When the Assyrians were establishing their empire under Tiglathpilcser I 
(r. 1 125 b.u.), this king reached the hunting grounds ofThothmes IIL But he killed 
only ten males and caught four alive. It appears that their number had diminished. 
As Barnett has demonstrated, the flourishing ivory industry of Syria and Phoenicia 
in the second millennium relied on supplies from this source. 

There is a report which suggests that these elephants ext ended south into Aramaea. 
It 15 related by Meissner in his book, Ktmgt Bahlonirru md Assyrians; he states that 
the Aramaeans of Hii-Amukkani and of Bit-Jakim, the old land by the sea * , * sent 
silver, gold, lead, copper, ivory and elephant-skins. This raises the question of the 
former presence of the Syrian elephant in Palestine* It should be noted, however* 
that the elephants found at Bethlehem in 1933* and mentioned by Miss Bate, arc of 
Pliocene or early Pleistocene age and are too early to have any bearing on this 
question. In Achculian deposits also elephant remains were found, but they were 
not specifically identifiable. 

At Beth-Shan, the modem Beisan in the Valley of Jezreel, a Hittite hematite 
seal was found. According to Rowe , 1930}, it shows two deities with an elephant and 
dates from the fourteenth century b.c* Whilst it would confirm the existence of Lhc 
Syrian elephant somewhere in the region. Us Hittite style might indicate a more 
northerly source. This seal, therefore, is not likely to prove the existence of the 
Syrian elephant in Palestine at that time. 

When Ashuraasirpat II [859-833 B.c*} arrived on the Syrian scene, he killed 
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thirty rlephisius and obtained some alive for Ids zoological garden. But. soon after, 
the elephants must have become extinct, as there are no further records. 

< H her references to elephants and to ivory are numerous in the Assyrian period. 
But though it is to be suspected that these refer mainly to the Syrian race, commerce 
u'iih India was sufficiently developed! to allow for importation from that country. 
Similarly, mention of elephants kept in zoological gardens, as for instance at Kalhu 
in Assyria at the time of Ashumasirpal, are of no value in this context. 

The hunting propensities of the Assyrian kings are likely to have been an impor¬ 
tant cause contributing to the extinction or the Syrian elephant. On the other hand 
the recent excavations at Nimrud by Professor Mallowan have shown that there was 
a very considerable trade in carved ivory flowing from Syria into Assyria in ihr 
nmih and eighth centuries b.c, Oddly enough, the subjects were more often than 
not imitation Egy ptian, which goes to prove that the trade was indeed from west to 
east. Where did the Syrian makers of these ivories obtain their raw material? It is 
more than probable that it was not carried from India to Syria and that the Syrian 
elephant was the source. Ifso, its rapid extermination is easily explained by the ivory 
craze or the ninth and eighth centuries u.c. This was, incidentally, also the time of 
KingQmri of Samaria 886 87.] b.c. famous for the wealth of ivoryused i n his palace- 

1 he history of the Syrian elephant throws much light on the history of the dtv 
of By bios, oner famous Ibr its ivory trade. Originally this trade depended on ivory 
supplies from the hinterland. As the elephants came to he exterminated, partly by 
the spread of deforestation but mainly by ruthless hunting, a new ivory supply had 
to be looked for. By 800 B.c. the art or ivory-carving was still going strong, so that 
then' must have been a new source or raw material. It is unlikely that this was far¬ 
away India, the overland trade route being blocked bv rising Assyria. I suggest 
that this ivory came from Africa via Egypt, and that'Bybins and neighbouring 
Levantine cities bartered it for timber from the Lebanon. This trade must have 
created close connections with Eygpt, and this country was consulted for artistic 
inspire! ion. Egypihm temples were erected in By bios. The ivory carvings of the 
seventh century recently found by Mallowan in the palace at Nimnid show strong 
Egyptian influence and thus bear out this idea. The Assyrians, however, coveted the 
Mediterranean seaboard with its flourishing trade. When they succeeded in 
occupying it, trade with Egypt, a hostile stale, became Impossible. Inal) probability 
(he timber was now diverted to the Assyrian Empire, and the art of ivory-carving 
died out Ibr lack of raw material. The town as a whole lost its former significance. 

I here remains the problem of the strange gap betw een India and the western 
area of distribution in Syria, which extended perhaps south into Aramaca and north 
to Armenia. I lie explanation may be ecological. The Indian elephant 15 a tree- 
lorest species which needs a mild climate. Such environment in all probability 
exiMed along the loothills of Persia and in the lower valleys late in the Pleistocene 
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and early in Postglacial times* Bun the gap corresponds in part to the Fertile Crescent 
and it is conceivable that the suitable biotopes were destroyed by the spread of 
agriculture in prehistoric times. The only evidence that elephants may have been 
living in Persia is found in the Indian treatise called Gaja Shaairi, which describes 
them as bluish with whitish hair. But it is uncertain whether these were wild or 
domesticated. 

The remarkable isolated colony of the Syrian elephant was never a source of 
domesticated or trained stock. When elephants became popular in warfare outside 
India it was because contacts with that country' had become intimate, and there is 
no reason to assume that the Persians had local wild elephants at their disposal. 

'The wild African tUphmi 

The African elephant differs from the Indian spcdcs profoundly in several respects 
: Fig, j e : 2). The cars arc larger, the forehead lacks the frontal bulges of the Indian, 
the outline of the back culminates near the pelvis, and the molars consist of lew 
lamellae which are rhomboidal in shape. For these and other reasons the African 
species have been placed in a separate genus, Lo.xmhnta- 

In most treatises only one species h recognized, Loxodonta afrkana^ but Morrtson- 
Scott (1947) and other authors are inclined to regard the small elephants of the 
northern territory of the formerly Belgian Congo and the Sudan as a distinct species, 



¥tu r 11 : a. African ekrpharm Nucc absence uf humps an 
forehead, very lan?e cars and ihe eminence at the lumbar 
vertebrae* Photo A. Sutcliffe 
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L.cjcloiis, It differs from the larger in the shape of the ears and in other characters. The 
recognition of this form has an important bearing on the question of domestication. 

The African elephant best known to European workers is that or East Africa, 
especially Kenya. This is indeed a large beast, attaining an average height of ten 
feet at the shoulder. It is thus noticeably larger than the Indian species. 

Large races occur, or occurred, also in South Africa and in West Africa, for 
inslanre in the forests of Ivory Coast. 

The smaller races appear to be characteristic of the Sudan and the adjacent 
woodlands. They average a little over seven feet at the shoulder. In the Congo these 
elephants have been systematically and successfully trained for work in tin forests 
during the last sixty years. It is important to note this Tact, for a similar small African 
race was once indigenous in North Africa and used by the Carthaginians, Small 
elephants occur also in French Equatorial Africa Gabon). Farther west, Bigourdan 
and Prunier recognized three races: the large one in the forests of Ivory Coast 
already mentioned, a smaller one with reddish skin from the north or Ivory toast 
and a dwarf race, not more than seven feet high, From Nioro on the Upper Colum¬ 
bine River cast of Bakat 15I N.). The nor them most occurrences are at Kiffa 

Senegal, north of Bakal, 17 N. . A small race occurs also Sierra Leone. 

Thence it is not far along the coastal belt to Rio de Qro, where the last remnants 
or the North African forest fauna arc still surviving (red deer, for instance}. It is 
conceivable that this was the geographical link between the Sudanese elephants and 
the small race of North Africa which became extinct in the Roman imperial period 
and which Hanno saw' about 5 llrt BiC * 

In Egypt and the eastern Sudan elephants were known from prehistoric times 
onwards. How far north they ventured in the Nile Valley is not known. But represen¬ 
tations like that on the Caernarvon Ivory (Fig. it : 3), a flint-knife handle, and the 
Davis ivory comb Fig. 11 : 4: testify to the fact that Egyptians or the late Gcrzcan 
period were familiar with the beast. The elephant vase in pink limestone, described 
by Glanville from ihe British Museum collection, is cither late prcdynasiic or earlv 
dynastic. Thereafter, evidence for elephants ceases, the next record being that of 
Thothmes hunting the Indian species in Syria. From this it may be inferred that the 
African species had become extinct in Egypt proper in early dynastic times. In the 
eastern Sudan however the species Survived into the last century. It was from this 
stock that the Ptolemies derived their war elephants, whilst the same area had been 
a centre of ivory production for a long time, the traffic having been organized mainly 
by way of the Red Sea. The last haunts of this race appear to have been in Eritrea 
w here, accordjrr to Sir William Gowers, they were seen near dm headwaters of the 
Baraka River h. i86g. Of five specimens shot the cow measured 7 ft. 8 in. at the 
shoulder, and the larger ol the two bulls 7 ft* 4 in., the other two W'ere young males. 
These are the measurements of the forest elephant, and Gowers is therefore right in 



Fin. i r : 3. So-called Caernarvon ivory; a hint-knifr 
handle of Lur.' Gcncan period of prc-dynastic Egypi r 
showing a wild African elepbni After IVtrie 

Fjq. 11:4. Davis ivory comb; another Laie Genevan 
Egyptian war k of art depit ring African elephants. After 
Petrie 







maintaining that the small race of the African elephant extended across the Nile to 
the coast of the Red Sea. 

In Libya and north-west Africa wild elephants survived into the Roman period. 
I hey were the stoc k on which the Carthaginians relied for the equipment of the 
army as will be shown later on. Evidence lor the presence of the wild species is 
* abundant in the form of rock engravings of early as well as oflate periods. Some 
particularly vivid representalions have been found in Libya (Figs, 11:5 and 11 : *G 
which belong to the naturalistic style of Grazing) 1 * pre-Neolithic period. Fig. 11:7 



Fia. 11:5 

Fie.s. 11 ; 3 10 it : 7. Engravings nf wild elephants Irani 
Libya, AIL based on Grazing. (5) show? an eacepiJortally 
naiuraEistk specimen from . Arrrchin, (6) comes from the 
region of Bcrgiug and shqwj an depbant putting his 
trunk in bis numch and behind him a buffalo- These two 
engravings belong to the Early Xahuaitsuc group of 
Graziosi. The third ( Fig, 7 ;. comes from ttacii Massauda 
and belong* to the Stylized group, which nay well be 
Neolithic or even considerably laicr. Two camels and a 
man arc also shown 
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shows how elephants were depicted in the last phase of Libyan rock engravings, 
which is perhaps already contemporary with the foundation of the Phoenician 
colonies of Carthage etc. on the North African coast. As these elephants occurred 
in the forests oJ the Atlas ranges right to the Atlantic coast, Hanno, the Carthaginian 
seafarer, was able to observe them on die sea-shore about 500 b,o. 

Sir William Cowers has proved conclusively that the North African elephant was 
a race of small size. Polybius and other Roman writers, who must have been familiar 
with the north-west African elephant, described it ns being smaller than the Indian 
species, and it appears that these animals were not strong enough to carry howdahs 
holding several warriors. Phi lust rat us V. A.D* 1200 said that the Indian elephant k 
as much taller than the African as the African is taller than the Mycenaean horse. 
From this information Gowers calculated that the north-west African elephant would 
have been 7 ft. 9 in, high. Tins suggestion finds further support in a Bare id coin 
showing an African elephant with a mahout directing the beast with an uncus 
(hook) (Fig* 11 : iji). Assuming that there is no distortion in the design, the propor¬ 
tional sizes of elephant and rider being correct, Gowers calculated that the elephant 
would not have been more than eight feet tall at the shoulder. It thus appears that 
seven to eight feet would have been the average height of the north-west African 
animal. 

The available evidence, therefore suggests that there was a circum-Saharan 
species of African elephant which is perhaps identical with Loxodonta cjdolis of 
northern Congo or the small race of Senegal which survives at Kilfa, 1 f'X. It 
extends from the coasts of the Red Sea along both sides of the Sahara to the coasts 
of the Atlantic, This vast reservoir was tapped for the purposes or domestication 
from the third century a.c. onwards, after having been reduced by hunting for ivory 
and skins in earlier limes. It should be noted that the African elephant is less restricted 
to tree-forest than the Indian elephant and that it is often found in scrubs and open 
country. These habits made the species more accessible to man. At the same time 
they may have brought the elephants into contact with the farming communities 
which have always been averse to them because of the damage caused to crops. The 

Fsu. [ 1 t 8 r Elephant ns 
depicted nn a iriosiic in the 
Roman thy oflJjrmila, 
northern Algeria. Ii shows 
clearly iliac ihe armi had nn 
living specimens his disposal 
and dial hr drew the elephant 
from hearsay. By the fourth 
century therefore, the 
species had been rxterminajed 
in 1 hat n-gioTi. Based on photo 
by F E Z, 



THE E 1 . E 3 fc ] | AN TS 


283 

snull African rates living in more open country, therefore, were in many plates 
exterminated or pushed back into uninhabited country more easily than the larger 
Indian species and the large races of tropical and South Africa. When, therefore, 

1 hr domestication of this species became an economic proposition, its extermination 
in the whole of .North and north-east Africa was completed within a few centuries. 

Domestication qf elephants 

l lit- domestication of elephants has presented man will) problems which are absent 
in the case ot other species. They are mainly due to the large size of the beast. On 
the one hand this quality implies superior strength, but owing to its burly mass an 
elephant is unable to do hard work for more than a few hours at a time. Their 
economic use thus is inevitably restricted, and it was only when their usefulness in 
war was discovered that the practice of elephant domestication spread over the 
whole civilized world of the time. Elephants cannot normally be penned, though 
fortunately they art docile animals and therefore relatively easy to lead and to keep 
under control. r 

Contrary to widely held views, elephants breed in captivity. There is, however, 
a serious drawback in the loss of work in the female, the pregnancy period being 
long, varying from eighteen to twenty-four months. The babies suckle for at least a 
year and follow the mother until they are Jive years old. Moreover, the youngster 
cannot be used for work until he is fourteen years old. Indian elephants arc adult. 
at about sixteen years according to Gee (1950; and a calf is produced every three 
or four years. The best age for working elephants is between thirty and forty years. 

] he average age reached is seventy years, though some may live to more than 100 
under good conditions. 

No wonder that man on the whole preferred not to control elephants too severely. 
It was more economical to allow them 10 lead a free life and to capture and tame 
1 he individuals required for work. The exceptions to this rule are rare. Elephants 1 
have been bred in captivity from time to time where supplies of captured specimens 
could not be obtained, and where it was desired to have special types of beasts, such 
as white ones. 

One would expect the physical strength of the elephant to reduce the number 
ol methods by which it can be captured. In fact this is not the case, though great 
strength of materials used is an obvious prerequisite. The small Congolese 
elephants are pursued on foot or horseback until a youngster is detached from the 
herd and captured with nooses. Dcraniyugala 11951) relates that in Ceylon selected 
bulls are occasionally stalked and noosed by hand, but with the large elephants this 
method is the exception. In Assam two konnklcs approach a three-quarters-grown 
elephant and noose it. Occasionally drugged food is used, the drug usual I v being 
opium. ' " s 
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All other methods make use of traps of some kind or other. Nooses may be sus¬ 
pended from trees and worked by men, or they are set on the ground on an elephants* 
track. The end of the noose rope may l>r attached to a tree, or eke a deer antler is 
tied to it which catches in the vegetation. The most successful methods of capturing 
elephants enlist the hr Ip of tame individuals. Female decoys may entice a wild bull 
into a pen. On a large scale elephants are caught by the stockade method* widely 
used today in India and Assam. A large funnel-shaped stockade h built which ends 
up in a small enclosure. A wild herd is slowly driven into it. This may take many 
days, since the animals must not become suspicious until the last moment, when it 
is too late to turn back. They are extracted from the enclosure w ith the aid of tame 



Fie. if r ej, Capture of Indian elephants by die atiM-kadr method. 

Ikssed on phaio by I'l* F. Gee 

elephants. Since in this manner entire herds can be captured* the erection of an 
expensive stockade and the driving are well worth while Fig. 11 :9), But much 
manpower* tame lnrasis and a good deal of organization Eire required. 

A very interesting method is still used in Madras Province. It is the pitfall 
method described by Wilson. The elephants fall into carefully prepared pits, which 
are just large enough to take the animal but too small to allow it to move about. 
They arc extracted from the pm by roping to tame animals and raising the floor 
of the pit by nirans of logs thrown in until the captured animal can climb out 
(Fig. M : to). 

It wall be noticed that all these methods of capturing elephants were well within 
the capabilities of primitive man* and even of Palaeolithic man. The size oT the 
animal* therefore, did not present an obstacle to domestication. 





Hi-q. ie : i o. Capture of elephants by the pit-fa El meth-wh min^ 
tame fcma les as decoys. Ofised nm photo by C- C- Wilson 


It is not surprising that already in the Indus Valley civilization domesticated 
elephants make their appearance. On the other hand, such large animals could not 
have been domesticated in the nomadic stage. At the earliest, they belong to the 
same phase of domestication as the cattle. The practice remained restricted to the 
Indian region until the Alexandrine conquest, m consequence of which it was 
extended within a century to the Confines of the Western world* 

The first records of capturing African elephants appear to he those of Ptolemy's 
map or 151 bx. showing die areas where they could be obtained. In Ceylon, too, 
they were Caught before tile Christian era. The first European account is by Aristotle 
(IX). Pliny (a*d* 44) related the talc of ambassadors from Ceylon. Curiously enough, 
he docs not mention the domestication of the African species, though he reviews its 
distribution in North Africa. Since the breeding of elephants is more or less un¬ 
controlled, domesticated breeds, as we fmd them in other beasts that have been 
drawn into the orbit of man, have not made their appearance, except that individuals 
with white patches on the skin and wholly white ones are much prized and en¬ 
couraged to breed in Further India* 

Domestication qf the Indian elephant 

The earliest evidence for the use of elephants is to be found on fifteen seals from 
Mohenjo-Daro (r* 2500-1500 b.c + ]« The elephants shown dearly belong to the 
Indian species. It is curious however that some have at the end of the trunk a 
double tip. This is a character of the African elephant, and it has resulted in some 
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speculation. One should remember however that these seals are not accurate rep- 
ream rations of the animals and that the trunk of the elephant has often been called 
his hand (Amen-en-hcb, p. 277J, so that the movable tip would be compared with 
the fingers. Whether there were one or two would have been a matter of little 
importance to the designer of the seal. 

Six out of the fifteen Mohenjo-Daro elephants more or less distinctly show a line 
extending down from the back behind die foreleg Pig. n : 11). Attempts haw 
been made to explain it as part of the natural system of skin folds. If a living Indian 
elephant is examined, it wilt be found that there are no large skin folds that could 
conceivably be represented by the lines shown on the seals. The alternative theory 
Lhat tin line indicates a covering cloth or wrapping on the back is therefore much 
the more acceptable. It is thus probable that the Indian elephant was domesticated 
by the time of the Indus Valley civilization (2500-1500 b.c.j. 


Flo. 11 ; 11. Sen] imprt^ion 
from Mohrnjcs-Daro cf an 
Indian elephant ditfiDC:!y 
showing the outline of a ruj? 
Covering the back, lr musE ’’ 
therefore, be regarded as 

domesiicaied. About 250ft B.c. 

Natural Size 


With the evidence from Mohenjo-Daro at hand, it is not surprising to find that 
elephants were familiar beasts of burden in the Mauryan period, from the fifth 
century onwards, and later. At Taxila in the Punjab a firth-century punch-marked 
coin was found showing an elephant on I Etc obverse (from Level IV. Bhir Mound.. 
Other coins of this type come from Singavaram and Paila. In addition, terra cotta 
toy elephants with or without riders appear in Taxila from the fourth century on¬ 
wards. It appears that after the Greek conquest of north-west India the elephant 
became the symbol of the rulers of Taxila. PhiJostraius relates that m the first century 
A.D. a sacred elephant lived in the Sun Temple of that city. But elsewhere, too, the 
elephant appears on coins of the Graeco-Indian period i'ig, j i : 12 ; it was perhaps 
used as a symbol of royal authority, Evidence for the domestication or elephants is 
so abundant from that period onwards that examples need not be quoted. One 
point is perhaps noteworthy, that it was used as far to the north-west as the area of 
Peshawar, where it appears on the coins of the city of Puskalavati. 





Fic. 11:12, Square coin of rhs In-do 
CIreek period of oonh Pak’sean, silver 
dfacfom of ApoUoekjtu.1 I, 185-162 s,c. 
Inscription in Greek, Note I he typical 
bulges on the bead of the Indian dephanE, 
The reverse shows a aoebu and the in¬ 
scription ii in a local Indian script. Twice 
natural slice. Aulhorii collection 


EUphants in Mesopotamia 

Ihcre is but little evidence that the Indian elephant was known in Mesopotamia 
proper. From the early part oi the Jamd.it Nasr period comes a seal showing an 
animal with the body of a horse, legs of cattle, horns and with a Jong trunk rFig. 
1 1 : 13j- Professor Frankfort (1939) cautiously called it a monster, though it was he 
^ho kindly drew my attention to it + It indeed suggests knowledge of the elephant 
from hearsay rather than direct observation. Thus it points to contacts with the 
Indus Valley civilization, the obvious source of elephants at the time. 


* 



F10, 11:13. Elephant-like monster 
from 3 seal of the Jamdai Nasr 
period of Mesopotamia. After 
Frankfort 

Another seal was found at Tell Asmar in Iraq (F%. r i : 14) showing an Indian 
elephant together with an Indian rhinoceros and a crocodile. According to Frankfort, 
the seal resembles in style those from the Indus Valley civilisation, so that cither 
the subject or the entire seal may have been imported from India. 

t he elephant was better known to the Assyrians in Shalmaneser Ill’s time. It 
was hunted by this king in Syria, and, according to the Black Stele f 841 b.c.), 
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Fjg. tl : if seal impression from Tell A*mar, 

Iraq p resembling in style fliost from the Indus Valley civilisation. 
A particular indication of Indian connections or udgim 1 % «he 
excellent picture of a single-homed rhinoceros and of a crocodile 
of the ghnrial type. After Frankfort 


received as tribute from the bind of Musri. This country' is believed to have been 
situated to the north, but the Indian elephant (which can be specifically identified 
on the stek) and the monkeys that came with it rather suggest an Indian origin of 
this tribute. On the other hand, Bactrian camels, a northern specks, were sent also, 
and in view of the one-time existence of this elephant in Syria it is not inconceivable 
that elephants once existed in Armenia, The monkeys would, of course, remain 
difficult to explain. In any case, however, the Black Stele elephant was not a native 
nor a domestic animal of Mesopotamia. 

It is only during the Selcucid and even the Parthian periods that trained ele¬ 
phants appear in Mesopotamia, undoubtedly as a sequel to the contacts with India 
established by Alexander the Great. Clay figurines from this period are known from 
Nippur (Legrain, 1930, p. 35, pi. LXI, No. 326). As a matter of fact, elephants had 
been domesticated at least in north-west India by about 2500 b.c. as indicated by the 
seals of the Indus Valley civilization [Fig. n : 11 . 

The Alexandrine Period 

The conquest of the Punjab however not only brought direct contact with Indian 
elephants to men of the Western world, it also became the starting point of a new 
strategy in Western wars, based on the elephant taking over the function of a heavy 
tank, whilst at the same time the dromedary became the equivalent of the light 
tank or armoured car. 

The introduction of the I ndian elephant into the Hellenistic kingdoms is well 
illustrated by evidence from coins. 

The very beginning oT this story is shown on a coin probably minted in Babylon 
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(Fig. ii : i^b, c). On the obverse of this decadrachm there appears Alexander the 
Great on horseback, attacking with a spear King Poms of the Punjab who is seated 
on an elephant* On the reverse Alexander stands holding his spear and wearing a 
hdmet with, a large plume, whilst Nike is crowning him. This remarkable coin 
commemorates the Battle of the Hy das pcs in 326 ex. 

The premature death of Alexander in 323 b*c, did not retard the adoption of 
the new weapon. When, only two years later* PerdJccasthc Regent attacked Ptolemy 
of Egypt he already had Indian elephants at his disposal. The impact of this event 
on Africa will be discussed later. 

In any case, the Sidcueids of Syria continued to have Indian elephants* The beasts 
appear on coins like Fig. 11 : ijd, r. 306 b.c # , and that of Sdeucus the son of 
Antiodiua I who was executed as a rebel in 26G b.c. In 302 u.c. Selcucus I exchanged 
several provinces for five hundred elephants from King Chandragupta of the Indus, 
These animals proved decisive in the Battle of Ipsus (302 ».C.h 

A curious contraption makes its appearance immediately after the death of 
Alexander the elephant quadriga (Fig, 11 : 15c, f). A gold coin of Ptolemy I minted 
in Cyrene shows the king's portrait on the obverse, and a chariot drawn by four 
elephants on the reverse. Their small ears and convex backs prove that Sir William 
Gowers is right In regarding them as Indian. They may have been sumc taken from 
either Perdiecas or Demetrius. 

But if four elephants were actually used to draw a two-wheeled chariot, such 
performance was surely confined to processions (Fig* 11 : tbj. Elephants are difficult 
to direct unless they are led or mahouts sit on them, and they are very apt to walk 
backwards unexpectedly. From this time onwards the elephant quadriga, or occa¬ 
sionally the biga, became a symbol of power. It appears on many coins from the 
mints of Alexandria { Fig, 11 : i^u) and Cyrene. 

Yet, partly perhaps because oTthe policy of the Selcudds to prevent the Ptolemies 
from obtaining Indian elephants, and partly because of the difficulty of transporting 
the large beast quickly and in quantity overseas, it never obtained a foothold west of 
a line from the Balkan peninsula to Palestine. As will be shown later, Hannibal 
may have owned one specimen. 

The Macedonians, however, were supplied with them. This stock provided the 
opportunity for the first encounter of Romans with elephants, in the war against 
Tarant. This proud city called in the help of King Pyrrhus of Epirus, when in 282 
b.c. trouble arose over a Roman fleet entering the harbour of the town without 
permission. Pyrrhus arrived with twenty elephants which helped him to defeat the 
Romans in the Battle of Herakleia* 280 bx. This was the only occasion w hen I ndian 
elephants were employed in quantity on Italian soil Those which came with the 
Carthaginians eighteen years later belonged to the African species. 

The Romans did not meet the Indian species again until the Battle ofMagnesia. 


X.II.Q.tf.A. 







FlO. II 3 t$r ( kun evidence for the history of the elephant, la i Frc-Mftufyan cast bron/c coin from 
India, possibly Taxi in. UniiiMribrd. r, 350 :p,c:. nr rarlirr, Authors collection. (bv (e) Reverse and 
ob\Tnc of the famous silver drkariracEiai of Alexander ihc Grtral, showing the king on liar^baik 
fighting Ring Poms of thf Punjab sealed on bis elephant. Obverse: Alexander heinR crowned by 
Nike. Mint of Babylon K e. 32b H,e, This coin marks she beginning of the westward progress of the 
domesticated elephant*. Aftef Head (1939) 

(d) Silver tciradrathm ofSdeucus 1, Alexander*! successor in Svria. Shortly before 3^ B.c. Endian 
elephant now established as far is the Mediterranean, After Head 1 1959) 

(e}-(f; Silver coin of Scleucus 1, probably front 293-281 ti.e., showing cm reverse an elephant 
quadriga, four elephants drawing a two-wheeled chariot on which Athene is standing. The elephant 
quadriga subsequently became a popular symbol of kingship. After Head 19591 

fg) Bactrian silver coin of 250 b.c. with King Demetrius wearing elephant scalp on his bead (hardly 
feasible in practice). Celebrating independence of Bactria from the Selcueidj 

(h)-(i) and (j)-(ki. Two Bart id silver coins showing the Carthaginian god Mclkarth on the 
obverse and African elephant! on I he reverse. Jltusl rates the training of the African .species by the 
Carthaginians in preparation for the second Punic war, issued in Spain. before 218 ii r r: r The elephant 
on the lint coin ban a rider with an ancu*. After Head {1959) 

(I) Bromto coin of Antiocbus 11 [ of Syria, with Indian elephant. 522 187 ice. Shows that use of the 
Indian species continues in the eastern Mediterranean. Authors collection 

(id) Bronze coin of Amiochus VI of Syria, still commemorating ihe use of the Endian elephant, 
145-142 b.c, Author's collection 

(n) En the same manner, the Indian elephant continues in use in the East: Indo-Cireek square 
bronze coin of Lysias, c. 150 a,sl Author's collection 

(o) In spile of she disasters that befell Hannibal's elephants, (he Garihagimans continue to rumem- 
her their use: elephant on Spanish bronze coin, second or first century' b.c. But the picture Is poor; 
perhaps there were no live models available. Author*! collection 

(p) Similarly, and with more justification F King Jugurtha d" Numidifl (uB-ioG b.c. i shows an 
.African elephant on his silver coin. The obverse shows a head almost Identical with I j). The parallel 
is obvious: J ugurtha considered himself as the successor of the Carthaginians, After Head (1959) 

(q) Silver coin of Quintus Caerifus Mete Hu* Pius, f. 77 7 ^ B r -- E rTl!l CkcdlLa, Italy, com- 
nkcmocating the victorious, Battle of Attilio Regolo in 250 me,. when African elephants were first 
defeated. "I’his good portrait of the African species remained a stork dye for many yean. Author's 
collection 

T) Another silver denarius commemorating Attilio Regob, of the family of Q. MeteUut Sr ip jo. 
and issued in 46 b.c. Et shows a poor likeness of the elephant ; apparently the beasts were kss frequently 
seen, Author’* collection. About ihe same timci Caesar issued elephant coins (Sec Fig. 11 : 17) 

w Silver denarius of Septimius Severn*, a.o. 193 211, This emperor of Berber extraction was 
fond of i\friran elephants* hut ihe coin pattern is clearly based on the Mctclfu* series. Author's 
collection 

ft) In India, the Indian species continued in use: Irido-Seythian bronze coin of Axes L 90-40 b.c. 
On reverse: zebu. Author*! collection 

(u) One of the large cast bronze coins of the Alexandrian mint off. a.d. 95 > reign of Domidan, with 
elephant quadriga, Here the beasts have become simple symbols of kingship. Obverse with head of 
emperor. Author's collect ion r All coins shown natural size 


Fig. i i : itj r R^man fitr*diil 
showing Nero and Agrippina 
in i Humph on an elephant 
chariot. This and a similar 
medal of Augustus clearly 
show ihat the art was fairly 
solid and not a two-whcckd 
rhariot. From the Mrnagrrui, 
voL II, 1831, p, 394. The 
Augustus medal is illiatralcd 
tr« Ric hard Carrington 1 * hook 
oei cJephanu [p. 1961 


Wht'n, in 217 ».c. at Raphia, Antiochus III lost all his Indian elephants to Ptolemy 
IV, hr hurriedly sent to India for a fresh supply. These he kept until he met Sdpb 
m 190 B.C., at Magnesia not lar front Smyrna, where he was completely defeated. In 
spite or the heavy reparations he had to pay, and in spite of the loss of Asia Minor, 
the Seleucids once more procured elephants from India under Antiochus IV 
Epiphanes. This king was careful not to use them against the Romans, but thev 
made their appearance in the fights against the Jews who had risen under the 
Maccabeans (167 

From this time onwards the Indian clepham was known and used all over the 
ancient East, It remained a symbol of power as shown in its continued use on coins 
for instance (Figs, 1 1 : r 5 l, 11 : 15m and , ( : i 5 n). As a weapon in war, however, 
Its value decreased as the Pas Rnmana was spreading across the countries that had 
made most use of it. 

Domestication of the African elephant 

There is no evidence that the African elephant was domesticated before the Ptolemaic 
period, though, in the days of Augustus, King Juba II of north-western Africa 
believed that elephants were branded in Carthage 400 years before his time. He 
himself captured one with such a mark. Since elephants do not attain an age of 
four centuries, this story cannot be accepted as proof of pre-PtoJemaic domestication. 

The Ptolemies were enthusiastic elephant-keepers. It had been known in Egypt 
since predynastic limes that elephants existed in the south (see p. 3B0). They were 
abundant until recently in eastern Sudan, and this stock became the source of the 
trained animals used by the Ptolemies. 

That Ptolemy I was familiar with the use of Indian elephants in war js certain, 
for they were a normal weapon in the army of Alexander the Great. But it appears 
that at the death of Alexander in 323 b.c. the satrap of Egypt was left without any. 
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When two years later* Perdfccas attacked Ptolemy* his forces included Indian ele¬ 
phants. With them he tried io cross the Nile, using the animals as a breakwater, but 
he was defeated. It is possible that Ptolemy obtained Indian elephants on that 
occasion. It is certain, however* that in 31a, when lie defeated Demetrius at Gaza 
in Palestine, he obtained a fair number, perhaps all the forty-three that hU opponent 
had put in the field. On a gold coin minted in Gyrene Ptolemy’s portrait appears on 
the obverse* and a chariot drawn by four elephants on the reverse. Their small ears 
and convex backs suggest their Indian origin. 

It would have been bad policy on the part of the Ptolemies to rely on captured 
elephants alone. Some may have reached Egypt now and then by way of exchange, 
but their Syrian neighbours would hardly have supplied them with sufficient numbers 
to be of military importance. The obvious thing to do w as to establish an independent 
source or supply. 

Since Egyptian trading stations existed all along the Red Sea coast of East 
Africa the main task was to organize capture and transport. Ptolemy II selected 
two ports, Ptolemias Tfceron* near the present-day town of Aqiq* and Adulis* near 
Massawa. The elephants were catighi in pits and taken to Egypt in specially con¬ 
structed boats. Ptolemy III Euergetes was particularly fond of using elephants. 
Many detachments of soldiers were despatched to catch them, for the training of 
these elephants Indian trainers were hired at first* and were in due course replaced 
by local successors who had learned the art from them. Gsell (1913) it convinced 
that the term Indoi thus came to denote the profession of elephant-trainers all over 
North Africa. Ptolemy III used his elephants successfully against Asiatic opponents, 
especially in the third Syrian war, which took him as far as Asia Minor. His con¬ 
tacts with Asiatic armies enabled him also to secure Indian elephants. This is 
expressly stated in an inscription at Adulis set up by an officer in charge of 
elephants. 

It is conceivable that one of these elephants was presented by Ptolemy Euergetes 
to Carthage. Gowers and Scullard hold, on numismatic evidence* that Hannibal 
had at least one Indian elephant their PI. XVI). Guns from Etruria and from 
Campania or south Italy depict what appear to be Indian elephants. Tt may well 
be that the Indians survived the rigours of the Alps better dian the main bulk of the 
Africans and that the sole surviving beast on which Hannibal himself rode through 
Etruria was an Indian/ The name of this elephant appears to have been Sums, 
interpreted as 'the Syrian 5 * 

Ptolemy IV Phtlopater 1221-205 B t:+ ) j ™E hl wtih seventy-three mostly African 
elephants against Antiochus III in the Battle of Raphia. The Syrian king had 102 
Indian elephants. Most of Ptolemy’s elephants refused to fight, however* and the 
historian Polybius attributes this to the inferior size of the Africans. Sixteen of 
Ptolemy’s elephants were killed* whilst Antiochus lust only five. Later in the battle 
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Fortunes changed and Ptolemy eventually succeeded in capturing all the remaining 
Indian elephants of Antiochus. This was in ary a.c. After this, Egypt is unlikely to 
have been short of Indian elephants. 

The Fact that one or more Indian elephants actually reached Cartilage, and the 
example set by Egypt in capturing and training the African species, must have 
inspired the Carthaginians. They were not slow in adopting the new weapon, ilk- 
heavy tank consisting of an elephant with warriors mounted on his back with or 
without a turret, especially as the forests of the Atlas ranges were full or wild speci¬ 
mens. In the first Punic war Carthage entered Sicily and used sixty elephants in the 
Battle of Annone in 262 b.c. This was only sixty years after the death of Alexander 
the Great. Seven years later they put a hundred elephants into the field in the Battle 
of Attilio Rigolo Figs, n : ijq, rj. In 250 b.c. the Rom an general MelelJus took 
104 elephants (more according to some sources) from the Carthaginians in the 
Battle of Palermo. This is ample evidence that elephants were tamed in north-west 
Africa. 

There is no doubt that this elephant was the African species. It has be en pointed 
out in an earlier paragraph that the North African race occurred wild in many 
places in Algeria and Morocco, and apparently in Libya also. Elephants were 
therefore available locally, and the Carthaginians are known to have sent out 
expeditions to catch them. The training is regarded by Sir William Gowers as (he 
achievement or Indian mahouts, who were engaged via Egypt, This is conceivable 
regarding the first few generations. But later on North Africa surely had its own 
elephant-trainers. 

The Carthaginians continued to use elephants with considers bit- success, although 
the Romans gradually became familiar with them. Those obtained bv Mclellus in 
250 b.c. were taken to Rome, where some were made to run about in the circus, 
bring rhased with blunt spears, in order to demonstrate that they were not so fierce 
as was generally believed. The Roman soldiers nevertheless continurd to take care. 
But means were designed to confuse the elephants so (hat they turned and destroyed 
their own lines. The most efficient was fire. Flares were used against them. It was 
also believed that elephants disliked the squeaking of pigs, as reported by Aelian, 
Pliny and Seneca. The most remarkable counter-attack seas made by the Megareans 
when they were besieged by Antipater i a little before yjoo n,r., the elephants bring 
Indian . They covered live pigs with pitch. This was set on fire and the animals were 
driven into the lines of the elephants. 

The second Punic war brought the Romans into contact with African elephants 
nil the European mainland. In 218 B.C. Hannibal crossed the Pyrenees with thirty- 
seven of them. But most died on the way to Italy. The war was settled in favour of 
Rome, when Scipio went to Africa. When it became known in Carthage that hr 
was preparing to cross the sea, Carthage quickly sent out an expedition to catch 
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elephants* It is evident therefore that their training did not require a very long Lime. 
Perhaps it was m part due to insufficient training that in the Battle ofZama 20^ R-u. 
the eighty Carthaginian elephants turned round and caused great confusion in their 
own lines. 

After this war the Romans had enough African elephants to use them occasionally 
themselves, as for instance against Philip of Macedonia and Antioehus. These 
elephants were obtained either as war-spoil or as presents made by friendly North 
African rulers. Micipsa, Ling of Numidia, for instance, furnished elephants to the 
Romans over a period of thirty years ( 14&-1 18 b.c.). The emperors of Rome how¬ 
ever no longer used elephant's in warfare s perhaps because they were found too 
difficult to manage* to be kept well fed* to be transported overseas and, above all, 
it was much too difficult to replace losses. Poly aeons however reports that Caesar 
used an elephant when he crossed the Thames in 54 

This was evidently a show-piece, and it is unlikely that large numbers were 
shipped to Britain, considering the somewhat improvised nature of that brief 
expedition. Again, it is stated by Dio that the Emperor Claudius in a.o. 43 included 
elephants in ids equipment for the conquest of Britain* He visited Colchester on th is 
occasion and, curiously enough* two fragments of very large bones were found 
during the excavation of that site. Whilst Miss Dorothea Bate seriously considered 
the possibility that these might indeed be remains of Claudia 11 elephants, she sub¬ 
mitted them to Dr F< C. Fraser of the British Museum, in order to lest the ai -r- 
riative that they came from whales. Dr Fraser considered tlvis the more Ukcl> inter¬ 
pretation, but the bones are too poorly presented for definite identification* 

In his African war against the Pompeians and King Juba I, Caesar obtained 
sixty-four elephants. Subsequently, it became the fashion to point oul that in the 
Moorish language causal meant elephant, implying a connection with Caesar's 
name. This idea is even shown on coins Fig. 11 : 17)- 

Elephants were in all probability used for peaceful purposes in North Africa 
until advancing agriculture and increasing desiccation destroyed the remainder of 


Fig. ie ; 17. Silver denarius oL'JllLiu'h 
C aesar (48-44 b.c., showing an Indian 
e lephant, trampling down 3 snake, 
symboli5Sing tjfvar's victariR in Gaul. 
The uw of the clephanl lls a iymbtJ 
for the impt rator is bclimd to be due 
in dir resemblance of his name 
to [he Nimhdian word for elephant. 
Twice natural size. .Author's collection 
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the wild stock. In the Roman town of Leptis Magna an elephant statue ■ Fig. r t : 18), 
three feet high, was erected in the main street In the first or second century a.d. 

Elephants were popular in Rome for show purposes* Julius Caesar used forty of 
them when celebrating his victory over Gaul. Elephants were trained to do all sorts 
of tricks which can be seen in circuses at the present day. Germanicus (e. a.d. 15) 
bred elephants in Latium, twelve calves being mentioned. These animals were 
trained to dance, to wear clothes like humans and to si t down and have meals from 
plates and drink from precious cups like men. Evidently these were not warlike 
creatures. Altogether, the idea of the fighting elephant did not appeal to the Roman. 
Pompey made himself unpopular when he used elephants for fights in the circus. 



Km. 1 t : [fi. Thr Hepburn in 
i he forum uf Lep*in Manila, 
one of the ftrear. cities of 
Roman Libya, pombly first 
century a.d. It i«* a poor 

of she brast’ either the 
species hat! already become 
locally extinct, or the Indian 
elephant with ik smaller ears 
■irid convex hack was known. 
Based on Anngcmma - i g^(* - 


Pliny relates that the animals were killed with spears although their behaviour 
suggested that they were asking lor mercy. The public was outraged and people 
were sin *mg tears. With the extinction of the North African rate the elephant 
vanished ,rom Rome, Specimens that reached Europe in later centuries came 
invariably from India Fig, it : tg]* 

ConflmioTi 

The history of the domestication of two or the three species of elephants is thus of 
peculiar interest. For well over 2000 years the practice remained confined to India, 
the homeland of one of the species. Its spread westwards was in no small measure 
helped by the improving systems or roads, initiated under the Persians and developed 
by Alexander, The use of the large beasts to terrorize the enemy made them popular 
with the Selene ids in particular, and the Ptolemies copied the art, employing the 





Fjo* tl : i*), An ckphanl a* iMmiratcd in a. Latin 
zoological treatise pu Mi dirt) in England early in die 
tiiriecnth century. An Indian elephant dearly 
intended, the only specie? that may occaHianftlly have 
been available ai ihal time. Its war-1 ik^ functions had 
by then completely dinappeared; ic bail become r: 
iubjecE of curiosity, lira C L^K Museum VlSS 57 


small North African species* This in turn inspired the CarLhagiinans, the spread from 
India to north-west Africa having been effected in the short span of sixty-six years. 

But there were drawbacks in the use of this 'heavy lank' of the ancient world* 
Much fodder was required and the beasts became easily tired. They were much 
more difficult to guide than horses and often played havoc with their own lines. 

Whilst the North African elephant was captured on so large a scale that it 
became extinct, the source of supply for the Indian species was too remote* Losses 
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in battle, therefore, were difficult to replace. Moreover, the Pax Roman a made them 
redundant after the first century a.D. 

As a beast of burden, and far lumbering, elephants were hardly a paying proposi¬ 
tion in the ancient world, when human slaves were in good supply. The elephant 
is not an efficient worker except in the jungle where man and the ordinary beasts 
or burden do not succeed. In the cultivated and deforested regions of the Roman 
world there was thus no permanent place for this animal, except as a curiosity which 
the rulers were proud to show to the population from time to time. 
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The Horse 


SCIENTIFIC NAMES —villafrakchiak horses —Equu-i strmmit Cocchi, E. jobustus 
Pome!. 

pleistocene horses— E. lutsstnbarntitsis WOst, E. mosbacbensii v. Rcichrnau, E. grrmaniau 
Nehring, E. abeli Antonins, 

post* puistooks e wild houses — E. cabailuf Jems P.ill.is (syn* E.c. pr&watski Poliakoff) 
(Przewalski’s horse, Mongolian wild horse), E. e. gmeltni Anton in* wrpan; south-east 
Russia and northern Europe, extinct). E.e. iHoatrit v. Brirtrken (forest horse; ? central 
and west Europe), Tundra hone, I'exlinct). 

domesticated horse — E. cabattw L, 


N ext to ibe dog the horse is, for many reasons, the animal most intimately 
associated with man* Unlike others, both the dog and the horse have been 
looked upon as companions of man, although as far as the horse is con* 
cemed this applies mainly to conditions outside the town civilizations. The associa¬ 
tion of man and hone has', with many peoples, developed into a biological symbiosis, 
and the taboo against eating horseflesh is the result of it, I Tone compares man s 
attitude to the horse with that to the cow, one sees the difference. Except in India, 
where the cow takes the place of the horse, the lormer is largely regarded as a 
subject of exploitation. 

The history of ihe horse is most often considered from thr angle oi modern 
domestication, and the investigators have, as a rule, become shipwrecked in the sea 
of real, hypothetical and unknown wild races from which our domesticated breeds 
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may have sprung. Another common approach is by way of the wild horses of the 
Upper Pleistocene of western Europe, using the evidence provided bv cave art and, 
to a minor extent, osteology, but this results in a too narrow, north-west European 
outluok and induces investigators to recognise the races and species of far-distant 
lands in a restricted area, 

PleisUxtTtt and Postglacial wild horses 

The very complex and highly problematical palaeontology of the recent horses 
(be. caballirie horses, hormones or half-asses, asses, zebras) is perhaps best viewed 
as a case of species evolution and progressive differentiation into geographical races 
or subspecies . 1 

A chart of the distribution of equine? in late Pleistocene limes prior to the 
beginnings of domestication [Fig. 12:1) may serve as the basis for discussion. It 
reveals the remarkable, but little-noted fact that the horse -1 ike animals of the Old 
World are distributed over the more open lands like geographical rat es of a species. 
The true {caballine 1 liurses occupy the lowlands north of the great mountain ranges; 
the half-asses hcmtoncs) the dry zone of Asia from the Gobi to Persia, with exten¬ 
sions into north-west India, Syria and Arabia; the true ass North and north-cast 

1 The prtmlinK evolution of ihf hone, to ihc E?uru TUffc is weU (mown ami tlol coruirffTR) here. Thee 
should consult 5 ini] hod's book (1951 j r 



FlOr u : i. Laic Pleistocene distribution of ihc members uf ihr 
grnus Iiqtmn (horse) showing: ihai there are practically no overlaps 
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Africa; and the zebras East and South Africa, This distribution suggests that late 
in the Tertiary an ancestral type of horse spread over the regions just outlined 1 and 
subsequently developed geographical subspecies which have since become distinct 
species. Even at the present day the species of horse, half-ass, ass and the zebras 
are capable of producing mules. Lydckker (191:2) has collated the evidence on this 
point 

While these species continued to evolve their characteristics, they also began to 
differentiate into geographical races (or subspecies) which are now more or less 
distinct. These are easily recognized in the half-asses, because domestication has not 
interfered with their distribution. In the zebras the differentiation has gone further, 
and three good species can be distinguished, namely the mountain zebra in the 
south, the quagga in the middle of East Africa and Grevy’s zebra in the north. 
Antonins (1937) has pointed out that the southward and northward spreads of the 
quagga or common zebra must lie of comparatively recent date. The ass species 
was composed of three races in the wild condition, and the true horse of at least two, 
more probably three. With these, however, domestication lias interfered, and their 
original boundaries of distribution arc difficult to reconstruct. 

It is perhaps worth while to point out that this type of distribution is well known 
to the zoogeographer. The red deer may be mentioned as another example. There 
is the red deer of Europe, the maral of Persia and the wapiti of Siberia and North 
America, These have frequently been treated as closely related species, and each of 
them can in turn be subdivided into minor geographical races. But the modern 
systcniatist regards them as an + artcnkreis' or species-group i! specific differences 
have made their appearance, and as a *msscnkreis' or subspeacs-group if the 
differences are but slight. 

Now it is true that horses other than the true caballing horse have been des¬ 
cribed from the Pleistocene of Europe. Apart from the group of Ef/uus stmams, which 
continued from the Villafranchian into the Lower Pleistocene and which may be 
ancestral to some surviving species* there have been found in the Ip per Pleistocene 
horse-likc bones which arc not £, ctihullus* Thanks to the efforts of Stehltn of Basle 
and Graztosi of Florence, who have studied these remains 11935), their specific 
identity is now considerably clearer than it used to be. 

In particular, the presence of hemioncs or half-asses m central Europe had been 
claimed mainly on the basis of gracefully built leg bones. In countries which are in 
open connection with central Asia via the steppes ol south Russia and Siberia * where 
the fculan, one of the half-asscs* used to occur around the Ural River), it is under¬ 
standable that such bones were assigned to half-asscs* Siehlin and Graziost, however, 
have shown that many of these specimens are not well e nough preserved to be 

* Also* into [he Indian pcniiisijlfl {E. riariw^iV'tf5 1 and China {E, j where the Imctr di^iJ ulit in the 
Pleistocene. m 
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determinable and that Others belong to a wild true ass # Equus hydnintinus # This species 
was very* common in Italy in the Upper Pleistocene, and it was a game of the Upper 
Palaeolithic hunter. From there it managed to penetrate into France and western 
Germany, where it occurred together with the horse. This is one of the few overlaps 
which have occurred among horse species. Another may have been due to the 
temporary penetration of the horse into Palestine in the Upper Pleistocene (Bate, 
1937a) w hich property belongs to the area of the hair-asses. 1 There may he an overlap 
between the half-asses and the Przetvalski horse in Mongolia, and others {unimpor¬ 
tant in the present context) exist between Grrvy's zebra and the common zebra in 
north-east Africa. From the point of view of domestication, it is essential to be aware 
of the fact that these overlaps are very slight, and normally each horse species is 
confined 10 a well-defined area in which no other occurs. In other words, if two species 
of the horse genus are found in an archaeological deposit, it is more likely than not 
that at least one of them w as domesticated and brought to the locality by man. 

Let us now consider the races of the true horses prior to the beginnings of domes¬ 
tication. Instead of trying to analyse the cave paintings, engravings and sculptures, let 
us first survey the zoological and palaeontological evidence for races ofthe wild horse. 

Two races of wild horse survived into the twentieth and nineteenth centuries 
respectively. One is Pn&ewakkTa horse Fig, 12 : a), which roamed about in Mon- 
1 The kh-fiEilicaipfm erf ihr Falaiinc horsr haa, hjiwrv'T. bmt ermtrupd by Vaufrcy 11951, p. 



Flit. I a I a. Hip Krnl erf Przewaljiki hours in the Animal Park of Htflln- 
bnmn p near Munich. Altogether about sixty of ihw animals arc brhisj 
kept in captivity in HvLilogiral ^inlrns, whilst abom forty arritill brfirvnj 
to be living wild in Muftgtrfio. The colour is yrlkjw-dtin with li^hirr body, 
but the 3rgi afr dark. Phrnn F.K.Z, 
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golia uniil modem fire-arms put an end to most of them after the First World War 
and the Russian Revolution, ft has been established, however, that about forty 
individuals of this wild horse still survive in the Tachin Shara N'uru Mountains 
(Latitude 44° N*, Longitude $4 E.), in Mongolia, Specimens were caught alive between 
1942 and 1945 and one of these was still living in captivity in 1959 Mohr, 1960), 1 
The other is the tarpan (Figs. 12:3 and 12 : 4}, the horse of south Russia which 
became extinct in 1851 in the Ukraine, Originally* both were widely distributed in 
the temperate ? r onc T and Hitaheimer ; 1935) regards the fortieth degree of longitude 
as the approximate boundary line between the two races, 2 This is probably too rigid 
a view, as will be shown presently. In addition, there may have been other geo¬ 
graphical races, of which an eastern Siberian and a north-west European one arc 

" Specimens bred from stock capltifrcl earlirr in ihb Century an: Iq be xm in many nf the larger £no*. 

1 iW who read 1 ^ydrkltrri boob on the hone &hould iinle lhal hr JfFphrs ihr tutiir b ta.rpan ! 

niistakmly to ihe Phtewaliki hone. 



Fks, i a : ^ A ivttmitmcticm of ihr tarpon, the rxunct European wiki hone, 1 1 was irt«u*e-grey 
with a lighter belly and had a dark stripe over the back. It became extinct only aboui a reunify 
ago. Painting by Mis* M. Maklami Howard, carried out tinder the direction of ihr writer 
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be Her substantiated than others* The tarpan was a small mouse-grey horse with 
upright mane and a 'dart stripe from the neck to the tat]’. As Lund holm ( 1 949) has 
shown t it differs from the Mongolian wild horse in the flatness of the forehead, the 
wavy profile of the cranium and two depress ions., the first of which lies between the 
eyes and the second between ihe middle and anterior thirds of the nasal. In addition, 
the supra-orbitals arc vaulted above the level of the forehead. The nose is low and 
shorty especially compared with the Przewalski horse. 



Fits, ri ; 4, Robrrd jarpan* in ihr Animal I'irfc of 
Hclkhruvmj near Munich. Photo F.K.Z. 

Of this tarpan only two skulls have been preserved, which were described in 
detail by Tschcrski (1892) long ago, and of which the recent comparison with 
Swedish fossil and prehistoric horses by Lund holm has produced valuable results. 
The steppe tarpan Jived in south-east Europe, where St was observed in 1769 by 
Gmclin whose fascinating and little-known report is to be found on page 3M* The 
extinction of the last survivors in the Ukraine in the middle of ihe last century has 
been related by the Russian zoologist F&lzfem. That this wild horse should have been 
hunted prior to domestication is obvious enough, and that hunting continued until 
destruction was complete is related by several observers* The persecution W'as due 
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not merely to a desire to obtain the game, but because the wild horses interfered 
with agriculture and the wild stallions had the habit of abducting the domesticated 
marcs. By the end of the eighteenth century truly wild horses of die tarpan group 
survived only in the Forest of Biaiowieia in eastern Poland* where the last lew were 
captured in jBie, and in the Ukraine, where the last survivors were killed in 1851 + l 

With regard to the other two subspecies, the eastern Siberian one has almost 
certainly not contributed to the domesticated stock of horses, if it existed at all. But 
it may have been a close relative of the tundra horse of Europe I rather than the 
oft-quoted Przewalski horse). Unfortunately it is not well attested. That there was 
a horse contemporary with the mammoth in eastern Siberia ia certain, since at least 
two carcasses of white horses and many bones have been found thawing out from 
the ground ice. A horse with complicated enamel folds on the molar teeth has been 
described from Lyakhov Island in northern Siberia by Brauncr 1933)- In addition, 
Ffizenmaycr (1926)* who recovered the famous Bcresnyka mammoth now exhibited 
in Leningrad, heard reports from hunters who had visited die extreme north-east 
of Siberia, a country remote even for the Siberians, that white horses were living 
there* They told him a story approximately as follows: 

Of course we did not fail to ask our guests what game they wxrc hunting in their far 
distant hunting grounds on the Omolon. Then it was that old laitchiii mentioned ‘wild 
horses". Since living wild horses are known to science only from (he steppes of central 
Asia, wC were naturally reluctant to Trust this old Lamtil, though his story was confirmed 
by young Amuksan’s excellent imitation of neighing. And it is not likely that these honest 
people w r cre telling lies. They described in detail the horse which lives on the tundra near 
the forest border, h is about the size of the Yakut horse, covered with long, whitish-grey 
hair, and the flesh is pleasant tu cal and very fa!. Should ihese horses be derived from 
escaped domesticated stock, it is difficult to understand how they ever reached the remote 
and uninhabited region between the Omolon and the Anjuj, the two largest north-eastern 
tributaries of the Kolyma. 


Lundhohrt comments that if there is much substance in this story, the Russians 
are likely to have taken St up. But no confirmation has reached the Western countries. 

The extreme western race of the horse is equally poorly founded. More than 
anywhere else it has bred in the minds of those who thought that the large and heavy 
'cold-blooded’ horses of north and west Europe required an ancestor different from 
that of the slender Arab. The protagonists of this hypothesis were able to point to 


1 There are two dmiblful records cfsim i™l oFuirpamn by HrpEner 11934) to igiB. and by nnolher source 
who refttrii that they iUTYlved in the Juuthcm Ural Mountains until 1^4. L nfotlunatcly wc arc now unable 
to trace the latter. The end of the Polilh Kona ™ described by Jaiiikuw^d (1942 h should be noted that 
Xobis (1:9551 The one-time existence of the lupus altogeihrr hy merging it with ihe domonc horw, 

Thu Muiplitir* his approach considerably, but does not do justice tci ihe many records of tarpan survival, 

A.U.Oib.A. — U 
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the J;tr ^' Pleistocene horses (like E. gmnankus, E. obeli {Fig. 12:5}, etc.), whilst its 
adversaries emphasized that there is a chronological gap between these Pleistocene 
horses and their supposed descendants, the Clydesdales, Shires (Fig. 12 : 6), 
Belgians, Frisians, etc., for these do not appear before the Hallstatt period and are 
almost certa inly connected with the introduction of heavy armour in the Iron Age 
and later. 1 hat breeding for size is possible in other domesticated animals is too well 

known, and it is unwise to introduce size into die hypothetical phvlogetiv of the 
domes lie horse. 

As long ago as iBBB, however, Witckcns described the enamel pattern of the 
molars of the cold-blooded horses, which is more complicated than that of the 
tarpan, the Przewalski horse and I heir descendants. V. Reichcnau {19.15 found a 
similarly complicated pattern in the large Pleistocene horses like E. gemtameus. Some 
later workers regard this complication of the enamel folds simply as a function of the 
absolute size or the looth, and therefore of no phylogenetic significance. But Lund- 
holm's work on wild and prehistoric horses from Sweden has shed new and un¬ 
expected light on this problem, for the Postglacial wild horses of Sweden proved to 
Imvr an enamel pattern of the gtmmiais type. 

It IS not surprising, therefore, that the view of Antemius that there was a wild 
ancestor of the heavy horse in western Europe is still held at the present day, even by 
some weighty authorities, though of course not without variations. The foremost 
are at present Staffe in Germany, I.undholm in Sweden, Hantar in Austria 
and Gromova in Russia. Naturally, all these authors derive the heavy domestic 
horse from this supposed ancestor sec p, 330 . 

Should a Western wild heavy horse prove to have really existed, it would have to 
carry the name of Eqtitts rabaUus sihtslris v. Brine ken. 

I III- horses of the Upper Pleistocene of western Europe have attracted the atten¬ 
tion or prehistorians, not only because they were a regular game often hunted in 
urge numbers ias at Snlutrt 1 ), but because many paintings, engravings and sculptures 
have survived, portraying them. On the w hole, these cave re presentations of horses 
haw suggested to their investigators an affinity to Przcwalski’s horse. One reason 
lor this is that the cave artists succeeded in expressing those characters which distin¬ 
guish a wild horse from a domesticated one ,such as relatively heavy head, thick 
neck, upright mane, short body, graceful but relatively short legs), which today can 
be studied in Trzewalskfs horse only. Identity, however, does not necessarily follow 
from such resemblance. 

Some workers consider that other races of horses are shown in the caves in 
addition to Przewalski’s horse. Cap!tan, Breuil and Pcyrony i tga.j:, for instance, 
believed they could distinguish four types of horse in the Com bare lies Cave Fig 
1 a : 7) at Los Eyries, namely the Libyan, the Celtic, a Nordic type and the tarpan' 
whilsL the true Przrwalsld horse would not have been present. As Jong ago as 190=; 



Fai;. Recomiruction drawing of ffMUJ 

nbeli„ a heavy Pleistocene horne Tor which 
ostculogical evidence h amhble. Miff 
Aniflniui {1933) 



Fig. u Modem shire borer bred by Fremlins, Ltd, 


Osborn had recognized similar lypes, bin including Przcivalski s horse instead of the 
tarpan. 

On the other hand, if allowance is mack- for inaccuracy of drawing and psy¬ 
chological and stylistic factors, one is driven to assume a cautious altitude. This is 

3^7 





Fig. la : 7. Mipdnlctiifln drawing of a heavy 
horse from the cave of Coinbard I ts, Pordt^nr, 

Bearded « the parable ancestor of the thirc 
horse and other heavy breeds of Europe. 

After BreuiJ 

wdl expressed bv M. Wtndels and Mile Laming in their recent work on the Grottr 
de Liraux (Fig. t2 : 8), as follows: 

Un examcn pin* attemif dcs fresques montre que plusicura caracteres c uni me la forme 
<le la tele, la position dr la enmht, I'atiache de la queue, sont mdifKremmcnt applicm^ 
aux deux ivpe* coiisjddres. Et on pern sc demander #U s'agit bfcn de types distinct* <■[ non 
plutm d’imprecision ou de famnrne de 1 artiste. La question s’est d*ji posce a » r <>pos dcs 
LJomharelies et d’autres grotto ornecs. On a cherelw a y distinguer piusieiir* varied 
d iqmdcs ci a les rattacher aux types fossil® ou aetuel* conruis. Aucune solution n’a paru 
d^finmveineni s imposcr. 

It is necessary to consider the issue from a biological point of view, admitting 
the possibility that several distinct races arc shown and at the same lime making 
allowance for seasonal appearance, style and inaccuracy. Above all, allowance has 
to be made for the very different appearance of horses in summer and winter. Many 
Palaeolithic horses are depicted in their winter coat (Fig. ia : g). 

Races of the same species cannot normally occur together in the same area 
and yet keep separate without interbreeding and thus mixing their racial characters. 
If they do preserve their characters in these circumstances, they must be given the 
status «fspecies. Since it is known that »U domesticated horses, even those supposedly 
derived from different wild ancestors, are capable of producing fertile crosses, and 
since the Przcwalski horse and the tarpan both have interbred freely with domesti¬ 
cated types, they are dearly members of one and the same species. If, therefore, one 
accepts the cave pictures as evidence of different geographical races of the horse 
Species having occurred in the same area, they cannot have been there simultaneously. 




Fuo. 12 : 8. Small horses depleted in die Palaeolithic cave of Im cans* Dordogne, 
France. Hie fauna of Lasraux represents a temperaic phase, probably the first 
Inters tad La] of die Last Glaciation* and these should, there lore.I k the earliest known 
pictures of wild horses. Almost certainly to spans. nnt Prrrwaldd horses. After VS indcl* 



FiC3. 12:9. Engraved and painted horse in 
shq^g) r winter coal from the Ma^doCtni^n 
cave of Nliux* near I a rase on* south ,F ranee, 
M lonff a^o as 19aI this was identified hy 
Othenio Abel as 'a tarpan, thus destroying 
die myth that ah European wild harm 
were Frawalski horse*. After Carlailhac and 
Breull 
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The pictures would then belong to different periods. If, on the other hand, one accepts 
them as contemporaneous, it appears that the differences shown in the pictures would 
have to be discarded as irrelevant. There is, how'ever, a third alternative—the assump¬ 
tion that several ‘ecotypes’ of a single species are represented. 

Ecotypes are varieties of animals adapted to certain kinds of environment and 
which have acquired some distinctive morphological characters. They are frequently 
found in species capable of varying their habits in accordance with the environment. 
An example is provided by the reindeer. In North America it occurs as a forest form 
(the caribou) and a tundra form, and the two corresponding ecotypes were, In all 
probability, present in Europe, though only the tundra reindeer has survived in this 
continent (see p. 114 Similarly, the European roedeer occurs as a forest form and 
as a field form. These two ecotypes arc hardly distinguishable morphologically, but 
they are described as remarkably constant in their habits. 

As 10 the horse, it is certain that Przewalski’s horse is a denizen of the drv con¬ 
tinental steppe. On the other hand, the last survivors of the wild horse of central 
Europe {which became extinct in Poland in the eighteenth century) inhabited forests, 
The last surviving tarpans of south Russia lived in the fertile steppe of the black-earth 
country, and thus formed a link between the ‘forest’ horse of western Europe and the 
Praewalski horse of the central Asiatic desert steppe. In addition, the suspected 
existence of a tundra horse in north-east Siberia may be recalled. 

If then these races of horse arc regarded as ecotypes rather than as geographical 
subspecies, it becomes possible for any one of them ro evulve wherever the suitable 
environment happens to exist. One need only recall that during the East Glaciation 
central and west Europe were covered with varied environmental belts, ranging 
from the tundra belt to the loess steppe on the one side, and to taiga and deciduous 
forest on the other. The environments which the races of the horse inhabited in 
Postglacial times prior to their extinction, therefore, were all available in glacial 
Europe, and the cave representations of Upper Palaeolithic horses may after all 
show various ecotypes, It is perhaps unnecessary to add that ecotypes become 
geographical races wherever a type of environment reigns exclusively over a large 
ijrea. But the concept of the ecotype makes it possible for apparently racial types to 
eo-exist in close proximity and to evolve independently in discontinuous areas. It is 
no longer necessary to assume vast migrations of the Przewalski horse and Its pure- 
blooded survival among other, closely related, horses. 

The difficulties involved in the assumption of co-existence of several geographical 
horse races in the same environment have Jed a number of authors to simplified 
interpretations of the cave pictures. Abel (1922), for instance, followed Osborn in 
assuming the presence or Przcwabfci’s horse in French cave art, but he also believed 
that he could recognize the tarpan in a carved head from Mas d'Azil and other 
Palaeolithic tvorks of art. Boole (1899), however, as well as Duerst 1908, and 
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Lydekker (1912),, went a long way towards an ecological interpretation, but they 
still regarded t he Przewalski horse as the probable ancestor of all other French races, 
and more recently Bourdelle (1938) has followed them, reducing the number of 
types into which his ‘Przcwalski 1 horse evolved to three. 

The following ecotypes may be tentatively assumed to have existed in L'pper 
Palaeolithic times in western F.urupe: 

Etjtitis cabalius L. 

Tundra ecotype 
Grassland ecotype 
Loess-steppe ecotype 
Forest ecotype. 

The scientific names to be applied to Postglacial survivor races are as follows: 

Przewalski horse: Equus cabalius Jems Pallas (==J Ex* pr&U'dski Poljakofl) 

Tarpan: Equus cabalius gmelini Antonius 

Forest horse: Equus cabalius sihestris v, Brine ken. 


Should the horse from Bialowicza forest be indistinguishable from the tarpan, 
as is considered possible by Antonius, v. Brincken’s name would have priority over 
Antonius's, as it is the older. On the other hand, this name may be claimed for the 
hypothetical. Western, heavy, forest horse. 

The stock which contributed most to the domesticated horse is in all probability 
the tarpan. This race, the existence of which has quite recently been doubted by 
Nobis (1&55), was a very real one, as is evident front the descriptions of eighteen! h- 
and nineteenth-century authors, which unfortunately are rarely consulted. The most 
important are those of Baron Falzfein {1919} who relates details of the extinction of 
the pure breed. On the other hand, the traveller Gmelin met them in 1769 and left 
us a vivid description which 1 have translated in view ol the scarcity of his book: 

■ 

In the spring of 1769 I made an observation which will be welcome to Friends of 
natural history. 

Here, In the neighbour bond of Voronezh, there were plenty of wild horses a few years 
ago* but they were driven farther and farther into the steppe p and often dissipated, because 
of the damage they caused and which will Ik discussed presently. 

The desire to get acquainted with these animals, the existence of which is doubted by 
conte m po ra ry naturalists such as M. de Buffbn, and also the desire to find out how they 
arc caput red T induced me to travel in Bobrovsk. This small town lies 100 vyerst from here. 
On arrival I asked the inhabitants the whereabouts of the wild horses* but they said that 
they had not been seen either during the last hay-making or in the winter. It was to be 
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suspected, however, that they had moved on into the steppe, where there had been plenty 
in the past and abo in the preceding winter. I therefore continued my journey to Syclo 
Tchichonko, 45 wersL from Bobrovsk. Here I learnt with pleasure that I had to travel a 
few more werst only to meet them. 

As I had previously engaged a sufficient number of peasants experienced in thb kind 
of hunting, I continued and found the reports of the inhabitants confirmed. After another 
b werst vve saw about 2 wem away six horses which were running together. As soon as they 
saw us. however, they fled with the utmost speed- 

It is unnecessary to describe our further efforts to catch them: on that day we got 
nothing. 

On the following day we set out with a larger number of peasants, in order to be able 
to occupy all strategic points in the vast steppe, and especially on the left of the Don River p 
and on the right a wood. We continued the hunt in vain during the morning, but in the 
afternoon we saw many of them led by a stallion, the others following. The peasants said 
that as soon as the stallion was killed it would be easy to obtain several others. They 
therefore made every effort to lasso him, and at 5 o'clock in die evening he eventually fell 
into the hands of the picket posted at the wood- He killed the stallion w ith a spear. 

The third day, a yearling foal was taught alive with ropes, and two wild mares were 
killed, together with a Russian horse, A hybrid was obtained with ropes. This is the way 
of catching this kind of home. 1 wiU now describe them briefly according to their natural 
characteristiesp and in so doing their Itabits will he clarified. 

The largest wild horses are hardly as large as the smallest Russian, Compared with 
other parts, their head h extraordinarily shick. Their ears are very pointed, either of the 
siae of those of tame horses (so it was with my specimens) or long, almost like asses' cars, and 
drooping (such the Governor has obtained)* Their eyes are fiery. Their mane is short and 
frizzly. 

Their tail is more or less covered with hair, but always somewhat shorter than in tame 
horses. 

They are mouse-coloured p and this is a feature observed in all wild horses of this 
district, whilst writers have elsewhere spoken of white and ash-grey ones only. But in my 
horses the belly is of the latter colour, and the feci are black below- the middle and down 
to the hoofs. Their hair is very long and so thick that one imagines that one is feeling a 
pelt rather than a horse’s skin. 

They run with the utmost speed, anti at least twice as fast as a good tame horse. They 
are afraid of the slightest noise and run away. It is quite true that a herd chooses a stallion 
to be its leader, who always goes first, the others following. Thus it happens that as soon as 
the leader is killed the others go astray, not knowing where to go p and become the prey 
of the hunters. Even so, however, some arc able to escape. 

They like to stay near the hay-stacks that the peasants have erected in the steppes, 
without preparing any bed whatever on the ground. They stick to them so industriously 
(hat two of them arc able to finish a hay-stack in a night, which explains their fatness, 
giving them a well-rounded appearance. 

This* however, is not the only damage they do. The stallion is very much after the 
Russian mares, and if he can get hold of one he will not lei her go, but take her with him. 
Thus I mentioned a Russian horse that ivas among the wild ones. But the matter can be 
clarified further as follows. 

A wild stallion once saw a tame stallion with tame mares. He was interested only in 
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these, hut the tame stallion would not put up w r iih it and they got into a violent fight. The 
tame stallion defended himself with his feet; the wild one, however, bit his adversary with 
his teeth and in spite of all resistance he succeeded in biting she same one until he was dead, 
so that he could abduct his coveted marcs. 

El is therefore not surprising that the peasants use every possible means to defend 
themselves and to chase the wild horses away. When a wild stallion males with a tame mare, 
a hybrid is produced which has some features of the tame and some of [he wild horses. It 
appears that the Russian mare vve had killed was the mother of (be hybrid wc obtained 
alive; for firstly she was already rather old + and moreover black; the hybrid was mouse- 
brown mixed with black. His tail was more hairy, hut not yet entirely so. The head was 
lhick h the mane short and frizzlv T the body shape more oblong, whilst the hair was as in 
tame horses, both in length and density. ... 

Wild horses caught alive (which is always done with ropes) are very difficult to tame 
and to get used to doing work. I do not know whether their natural obstinacy nr the 
peasants 1 lack of familiarity with the melhods is to be blamed for it. I am, of course, speak¬ 
ing only of the wild horses of this district, ATI information agrees in (hat they are no use 
for riding, that c hey dislike walking alongside another horse, and that they mostly die a 
year later. 

The modern Polish konik is much like a tarpan and is known to contain the 
blood of the tarpan of Bialowieia forest. The Ukrainian horse is known to have 
absorbed the last remnants of the grassland tarpan in the middle of the last century. 
This story has been recorded by the Russian zoologist Falzfein. Hilzheirncr regards 
it as probable that the modem Arab also is ultimately derived from this slock. 

Przewalski’s horse supplied some of the domesticated breeds or central Asia and 
China. This view 1 is widely held and based on plastic representations of early Chinese 
horses. But p regarding the Mongolian pony, Rumjancev has shown that affinities 
are much closer with the tarpan than with the Przewalski horse. It appears, there¬ 
fore, that Mongolia received k domesticated from the West at a relatively late date. 
Subsequently, interbreeding must, of course, have occurred. The Chinese domestic 
horses have shed some light on this matter; they will be discussed below. 


Dvrrustkatim 

In spite of occasional assertions to the contrary' that arc to be found in die earlier 
literature, the horse was not domesticated by Palaeolithic or Mesolithic man. Nor 
docs it figure among the earliest groups of domesticated animals. From 3000 b.c. 
onwards the horse-drawn chariot swept across the Western world, a contraption 
which requires elaborate domestication and special training. The chariot itself* of 
course p is older. It is therefore reasonable to assume that the horse was domesticated 
considerably before 2000 b.c. 

Who were its domesticators and where did it happen? The horse is a large and 
swift animal which could not have been herded like sheep. It is thus very unlikely 
that it belongs to the pre-agricultural phase of domestication. It is also inconceivable 


DOMESTICATED ANIMALS 


3*1 

that wheeled vehicles, carts and chariots were developed pari passu with the domeslka- 
lion of the horse, for this animal is too impatient to allow itself to be used in such 
experiments. Animal power was first used for transport purposes in the early agricul¬ 
tural phase, when strong and slow-moving beasts, mainly bovine, became available. 

The fact that the domesticated horse is almost exclusively of tarpan stock limits 
the possible area of origin to west and central Europe north of the Alps, eastern 
Europe and western Asia north of the mountains as far cast as Russian Turkestan, 
That horse domestication did not originate in western or central Europe is a point 
on which all workers on the subject agree, partly for chronological reasons and partly 
because the horse was rare there, most of the country' being too densely forested. 
This restricts the probable area of domestication to the Ukrainian and cast Russian 
steppes, Kazakhstan arid the steppes ol western Asia mainly around Lake Aral 
and including the plains ol Turkestan, Ust-Urt Plateau and Turan. The western part 
of this stone was still a centre of horse domestication in Scythian times (Fig. 12:10). 



Fig, 12 : its. Scythian horse wearing a mavk 
of unknown significance from nidumE-burials 
at Pazaryk, Altai Mountains, firth ccnlury 
n.c. Scr also Fig. 5 : *> 

Since archaeological evidence early enough to shed light on the first stages of 
horse domestication is completely Jacking* one can only try to make reasonable 
suggestions* It is probable that agriculture spread at an early date into the plains of 
Turkestan* as Far as they receive water from the mountains, for these steppe countries 
had in places excellent soil which lent itself to primitive crop-raising as much as any 
part of the Fertile Crescent + It must* however* be realised that the agriculturally 
valuable soil is patchily distributed and the lot alt ties are separated from one another 
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by unproductive lands, mainly salt steppes and deserts. Whilst this would have 
fostered a tendency for independent cultural and political units to develop* the 
problem of transport must have presented itself at an early date. It is nni intended 
to maintain that animal traction was invented there, merely that it was important. 
The first beasts to be used would have been cattle. 

Most agricultural areas on the edge of the desert succumbed to desiccation after 
a millennium or two of crop-raising because* on the one hand, natural water stored 
in the ground was used up and, on the other, because primitive agriculture destroys 
the soil and thus invites the desert In. 

Under such conditions transport by means of oxen becomes something of a 
problem* both for lack of water and fodder. That man should have cast an eve on the 
horse is natural and it is thus that its domestication may have begun. 

The horse gave man greater mobility than he had ever had belorc* and it made 
possible a se&mdaTp nomadism, combined with temporary crop-raising. Once this 
system had been developed* it swept the Western world* except the densely forested 
areas where its progress was slow, The movement started about 2000 b,c, or some¬ 
what earlier. The reason why this wave of migrations could pass Utrough many 
countries without upsetting the then existing economic structures is perhaps that the 
secondary nomads were well adapted to the cultivation of the poorer soils and waste¬ 
lands for which the established civilisations of the river valleys did not care. More¬ 
over, the number oT the invaders may have been small. A comparison with the gipsy 
migration is perhaps not out of place, though not really satisfactory. But if one 
imagined Europe without the horse at the time of the arrival of the gipsies* the com¬ 
parison might convey some idea of what happened. That the invaders with their 
horses made themselves rulers of the country here and there is another matter. 

The people who brought the horse across the mountains to the Near and Middle 
East appear to have spoken IndoGcrmamc languages* Ihus the original centre of 
the domestication of the horse might briefly be circumscribed as Turkestan■ This 
view is, however* not based on archaeological evidence, but on biological con¬ 
siderations. 

Evident *f from the Middle East and the eastern Mediterranean 

Remains of ‘horse 1 have been found m some of the early prehistoric sites of the East 
and often been quoted as evidence for domestication. Unfortunately* not one ol them 
bears the test of critical examination. The important ones are An an, Sialk and Shah 
Tcp6+ 

The earliest supposed evidence lor the domestication of the horse comes from 
Anau* a place on the edge of the plains of Turkestan, near Ashkhabad at the foot 
of the mountains of northern Persia, This position is significant, since the lowlands of 
north-western Asia were almost certainly populated by wild horses. It U conceivable 
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that domestication may have begun in such an area, Duerst (1908) found that masses 
of equine bones occurred at all levels, all from the same type of horse. I n the lowest 
levels (la] they arc associated w ith wild animals, but from lb onwards they occur 
together with domesticated types, 1 At the same time, equine bones become more 
abundant compared with those of other animals, and this is considered by Duerst as 
evidence that the horse had become tamed or domesticated. He points out, however, that 
conclusive proof of domestication of this horse, which he called Equus cabaUus pmipelfi, 
cannot be obtained since precise criteria, as present in the skeletons of cattle and 
sheep, arc absent from the bones of horses. 

Thus it is in any case not certain whether the equine from Anau was domestica¬ 
ted, But it is the more fundamental question whether this equine was Eqmis caballm 
that has to be answered in the negative. Admittedly the majority of archaeologists, 
as well as several palaeontologists, have accepted Ducrst’s identification. Both 
Hilzhcimer and Antemius, however, regarded the Anau equine as a hemione. More 
recently, Lund holm has conclusively shown that the latter alternative is correct, 
using the first phalanx, a bone of w hich sufficient specimens for a comparison were 
available. The Anau horse has thus dropped out of the picture of she domestication 
of Equus cabaltus; is is a half-ass. 

The second-earliest locality that is supposed to have yielded horse is Stalk in 
central Persia on the edge of the central basin. Only two molars are known, and they 
were assigned to E. eahalfus fmmpetli by Vaufrcy. The deposit, Siatk ll + has been 
correlated with the Samara and Halaf phases of Mesopotamia, which are believed to 
be earlier than 3000 b,c. These cquines, being identified with the Anau form, have 
now r to be regarded as half-asscs also. 

From Shah Tepe on the shore of the Caspian Sea, Le. north of the mountains, 
where wild horses are likely to have occurred, horse remains have been described by 
Amschler : 1940a), Level III (about 3000 -2500 b.c. arrording to Ame, the excavator) 
yielded a very spongy bone, regarded as domesticated for this reason, but it will 
be shown presently that it belonged to a domesticator rather than a domesticated 
beast. From Level II (2500-1500 B*G.] eleven bones of b horse' were identified. The 
investigator again assigns the remains to /?.£. pumpetli, the Anau Mrorse 1 * This alone 
might be regarded as sufficient to assign the Shah Tepe form to the half-asscs, 
but in fact the evidence is worth even less. From Level 11 I T the oldest and therefore 
the most important f only one fragment of a long bone has been assigned to horse; 
but Lund holm has reinvestigated it and found it to be part of a human femur. 
Layer II is recent enough for hone to be present in any case, nevertheless the material 
could well belong to a hemione form. The jaw contains only teeth that have been 
ground down to the roots, and the pelvis is assigned to a horse because of its size 

1 Anau ]*ll Ll con (rTrtponiry with Sialfc J, ami (hi* b 4000 n.c. or earlier even on the mwl uinavi tivt 
ncimair. 
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only. It must be slated, therefore, that there is no evidence for the true horse at 

Shah Tcp£, 

At Susa in ancient Elam Du Mecquenem and Scheil, 1943), an engraving on 
bone was found which is dated as coming from a level between Susa ! and II, which 
would place ii at the beginning of the third millennium b,c. It shows in a diagram¬ 
matic fashion a rider «n horseback* and one must admit that Amschler (1933, T 93 ^) 
is right in pointing to she short ears and u masse I led tail as suggesting a horse and not 
an onager. On the other hand, HanCar stresses that the engraving is only 33 mm. 
high and that the specific identity of the animal cannot be established. If its strati¬ 
graphic a l position is beyond doubt* it would, however, prove that riding had been 
invented by the beginning or the third millennium b.C. Nevertheless it is strange that 
this custom did not spread south or west until some considerable time thereafter. 

Another Elamitic illustration is a small bone plate showing nineteen heads of 
equids with varying profiles, which AmschSer regards as representing various types 
of horses. Antemius, however, is satisfied that these were onagers. 

In Mesopotamia the earliest evidence for domesticated horse-Hke animals is 
the Khafaje vase. It comes from a place about fifteen kilometres cast of Baghdad and 
belongs to the jamdat Nasr period* approximately 3000 l nfortunately the 
painting is extremely sketchy. The mane is shown upright, which speaks for onager 
or ass rather than domestic horse* unless these supposed horses had retained the 
Vild 1 type of mane. One might, Lhercfore, discard the Khafaje vase as an early 
representation of the onager, which was domesticated at trip* there not 

a horse-like tail. It is shown on all three beasts drawing the cart. It is indeed lacking 
ihe tuft at the end of the tail (the sign of the onager), and this fact is quoted speci¬ 
fically (c.g, by Hermes, 1936) as demonstrating that the animals arc horses. But the 
tails are shown by a single stroke of the brush, so that details cannot be expected 
anyway. The specific nature of the Khafaje animals thus remains uncertain. 

Other evidence for the horse in the Mesopotamia of the third millennium b,€. 
is equally ambiguous, though acquaintance with northerly countries renders it 
likely that the horse was not unheard of and perhaps even occasionally brought into 
the country. Thus* Langdon (1924-1934) mentions that on a tablet found about 
seventeen miles north of Kish the ideogram of the horse appears. I he animal is 
described as living on the mountains. This tablet is dated by Langdon at prior to 
3500 B.c., which is certainly too early. The horse is further mentioned in a Baby¬ 
lonian liturgy of the third millennium (Langdon, 1913)- This and other evidence is 
accepted by Hermes as proving that the horse was known in Mesopotamia at that 
time. It cannot, however* have played an important part in the economy of the 
people. 

Some sites have yielded clay figurines that have been interpreted as model 
horses. From the third dynasty of Ur* some such figurines have been unearthed 
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at Digdiggch, near LJr, and others come from the palace of Naram-Sin at Brak 
Akkadian period, r. 2300 b.c. ). But these and statuettes from Ttpd Gawra and Kish 
are quite indeterminate. If they are meant to represent equine* they arc best 
interpreted as hemionrs, for which osteologieal evidence exists at Tell Asmar in the 
third millennium a,c. 

The ancient civilizations of Mesopotamia thus may have become acquainted 
with the horse in the course of the third millennium bxi., though this is not certain. 
The animal was not used by the Sumerians, nor by the later, immigrating Semites, 
It is mentioned for the first lime in the Chagar Bazar tablets, written in the reign of 
Samsi-Adad (f,i8oo B-C*}, though not frequently. One cannot be certain in this 
case of the specific identity, but the fact that chariots are mentioned, too, makes it 
likely that true horses are involved. Even in the days of Hammurabi (r* 1750 b.c;.) 
the horse seems to have been of little economic importance, as it is not mentioned in 
his code of law. But a letter, apparently written during the reign of his successor, 
Samsulluna, says that about that time large movements oi peoples took place, which 
brought many horses to Mesopotamia. The same movements would have brought 
it to Egypt in the west and to India in the east. About 1700 s.c,, or slightly later, the 
horse was known in all countries of the Near and Middle East. According to Antonins 
igiS}, this applies to Kassite Babylonia, Syria, Mitanni on the Upper Euphrates, 
the Hittitc state in Asia Minor, the Amorite principalities of Palestine and the New 
Kingdom or Egypt. In this entire area the horse was at that time used exclusively 
to draw the two-wheeled chariot. Moreover, the breed appears to have been the 
same throughout. 

The early Assyrian representations show a horse which, though belonging to the 
type of the Arab, appears to be more heavily built. But this is due to the artists 11 
style, since other animats, and also men, are shown shorter and more muscular than 
they really may have been. If one makes allowances for this, the early Mesopotamian 
horse becomes a true Arab. Antonins is unable to agree with HiMieimcr who thinks 
he can recognize several races among the early Mesopotamian horses. In particular, 
Hilzheimer {1935) believed that the Assyrians possessed a heavy horn- comparable 
with the modem Occidental, He was misled by the style, so far as the earlier picture* 
are concerned. But the horse of the time of Ashurhanipal &8fr-6a6 n.t; r 1 Fig. 12:11 
was apparently indeed heavier and more muscular than that of earlier periods, as 
for instance in the time of Ashumasirpal b,c. „ Antonins knows of only 

one representation which shows another breed alongside the typical Assyrian horse. 
It comes from Kuyunjik and shows the battle of Ashurbanipal against the Elamites. 
The horse of these opponents is distinctly a small animal which might be called a 
pony. The so-called hunting scenes from Kuyunjik, however, undoubtedly show' 
onagers anti not (as is commonly assumed] wild horses* 

The Hittitc n presentations of horses are too rough for the breed to be identified* 



Flo. ia : ii, Aihurbanipal’s horses with bridle, reins and bit s GG3 &*G b-c.« from 
palarc of Nineveh, Room GL British Museum No, i*4%9 


But from Mitanni, of about 1360 B r c: +T a remarkable dory me tit is available. It is 
called the Kikkuli Text and was studied by Hrozny (igsO- rhis treatise! gives 
detailed directions ibr training and is apparently exclusively concerned With chariot- 
horses. Strangely enough, several technical terms used are reminiscent of Sanskrit 
expressions. Whilst this document provides a vivid picture of horse-breeding in the 
fourteenth century b.c. t it is relatively late. Hrozny indeed argues in favour of an 
Aryan horse-equipped invasion which happened about £000 b-c, 

Egyptian art establishes the presence of the horse from the eighteenth dynasty 
onwards 1V. 1580 u.c.) and it is commonly assumed that the Hyksos brought the 
horse to Egypt. Whilst this may still turn out to be the correct answer, Hyksos graved 
are so far lacking both horse bones and horse equipment. 1 In Palestine the Middle 
Bronze Age period (V, 1650 n.c. representing the Hyksos shows very scanty evidence 
of the horse, though h appears to have been present. 1 ell-cl-Yahudiyah is a Hyksos 
town excavated by Petrie, who found horse sacrifices buried as foundation deposits 
under the walls. The steep glacis, typical of Middle Bronze Age towns, h con¬ 
sidered to be an ami-horse, or rather anti-charioi, device. At TelUri-Ajjul horses 
were found buried in Middle Bronze tomb shafts. Only one of the Jericho tombs 

1 The lomfcH at Gaia in Piihtinr that tfvnlain Isorv rc-maini arc lain ihafl Hykson. 

3 l 9 
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CJ3) has yielded bones of an Egum t but these belong to the onager, not ihc imr hone 
(Crosvenor-EIlis, 1960)- 

Immediately alter the expulsion of the Hyksos, re ports about horses and pictures 
become plentiful. In the reign of Ahmes (r. 1380-1557 b.c.) the chariot is in evidence. 
A wooden statuette assigned to the seventeenth or early eighteenth dynasty and 
preserved in the Metropolitan Museum, New York, shows an Egyptian groom riding 
a black horse (Fig. 12 : 121. This is the earliest tangible evidence so far obtained 
and may take us back to the end of the Hyksos period itself, though its exact date is 



Fjc + ia: 12. Figurine of a horse ridden by its groom 
(length 30 cm-}- One of the radical Egyptian represcis La¬ 
tin m of die horse. Early eighteenth dynasty, c. 1580 b.c. 
This picture is extraordinary in that it Is evidence of 
riding* a practice almost unknown in early times 
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not certain. The early eighteenth dynasty was a period when plenty of horses were 
taken as war booty from the Syrians, and in the lb I lowing centuries the Egyptians 
used the horse both for the drawing of chariots and for riding. 1 

Pictorial evidence is now plentiful (Fig. 12 : 13) and often well executed. It is, 
of course, once more necessary to consider the style of the pictures; otherwise one 
arrives, for instance, at the mistaken conclusion that the Egyptian horse was smaller 
and more graceful than the Assyrian. It is indeed shown as a slender animal with 
fine limbs and much like the modem Arab in the formation ol head and body. It 
was small as evidenced by a preserved chariot, but Antonins points Out that the same 
applies to the horse of the Assyrians. 



Fig. 12 : 13 . Egyptian bo*s« with ihanoi, «f 

Ghqcmhri, eighteenth dynasty. The normal nm* #l ™ 
of the hone in the BrrailC Age, After Boe»nerlt 1053) 


In Cyprus the horse was known at the latest by 1600 b.c., 5.nee its teeth occur 
in Kalopsida (Tomb 9; Mvrcs, 1897} Politiko (Tomb 3; Gjcrstad, 1926).! he so 
tombs are of the Middle Bronze Age of Cyprus, which Dtkaios dates at 2000-1600 
b.c„ whilst SellaeHer restricts it to 1800-1600 b.c:. At Agia Paraskev, an Early 
Bronze Age tomb was found to contain horse, but the stratification was disturbed, 
1 1 appear^ therefore, that the horse was known in C yprus about 1700 b.c., and 
possibly much earlier, though the evidence for earlier dales requires confirmation. 

In Asia Minor a rcin-lrrret from Boghaz-Kby w ith the representation of a horse 
has been assigned to the latter part of the third millennium by Rostovtzrll (> 93 * ) 
and others, but the objects cannot be dated reliably. There is also supposed, but 
unsubstantiated, evidence front the second level of 1 toy, the value of which lies 
mainly in the support it would give to Grsihamc Clark s view 1 1 94 1 that the battle- 
axe people reached Troy about 2400 b.c. The American excavators did not find 
horse remains before Troy VI (1800 B.c.), as has been confirmed by Gejfall. 

1 Regarding riding, the evidence hai been ably jununariml by M.S- F. Hood ( 1953 ),but it appears that 
riding wu not a mode at pnogmsian worthy of kirt®* and other ptflple of hii^h fink. They uvd ! if « 
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Crossing now imo Europe, we encounter the horse early in the Bronze Age of 
Vardaroftsa in central Macedonia, No details appear to be available concerning 
this find except the lists published in 1926 by Heurtky and Hutchinson. Period A, 
correlated with Troy l-II, is reported to have produced the remains of ox, boar, horse, 
goat and elk; Period B, beginning about 2000 b.c., stag, ox, horse; Period C, red 
deer, boar, goat, dog, horse, ox and tortoise; and Period D, red deer, boar, horse, 
dog and 'cal'. It will be noticed that game animals are prominent, and there is no 
evidence that the horse was domesticated. If its domesticated status in Period A 
could be substantiated, this find would imply that man brought the horse to Mace¬ 
donia, presumably from t lie Russian plains, some 500 years before it reached Asia 
Minor. This is conceivable, but it remains to be proved. 

Even the picture of a horse on the silver cup of Maikop, in the Caucasus, is dated 
at 2000 n.o, and is thus later than the horse of Period A of Vardaroftsa. 

The earliest picture of a domesticated horse on European soil 1 appears to be 
that on the capstone of the fifth shaft-grave of Mycenae (c. 1550 b.c.). It is shown 
drawing a two-wheeled chariot and appears in the same manner on contemporary 
weapons and ornaments. One sword, however, shows three horses running behind 
one another. They were domesticated since their manes are of the hanging type. 

Two hundred and fifty years later riding was practised in Greece, for Sinclair 
Hood has described a small terracotta figurine from the Cower Hclladic I lib phase 
of Mycenae* (r. 1300 b.c.). This crude model (Fig. 12 * 14), however, provides no 
information about the characteristics of the breed of Greek horses. This can be deduced 
only from the sculptures of the later classical period, such as the Parthenon Frieze. 
From these it would appear that the Greek horse was derived from die same wild 
form as the Egyptian and Near Asiatic horses. Thus the entire eastern Mediterranean 
constituted 2 single hippotogicaJ area. 

In Crete chariots were used about J400 b.c,, according to the evidence provided 
by the palace of the Late Minojm II period at Knossos. 

The picture that is emerging thus shows that the domesticated horse may have 
reached Macedonia about 2500 b.c. if so, it did not continue to spread, which is 
curious. By 2000 b.c, it was known in the Caucasus area and made its appearance 
in Asia Minor (Mitarmi), By 1800 b.c. it had reached Troy, and w ithin the centurv 
that followed it spread over the whole of the civilized Near and Middle East in 
conjunction with the two-wheeled chariot. 

In Greece it was established in the sixteenth century, and thereafter it must be 
regarded as a normal piece of equipment of Mediterranean economy fFigs. 12:15 
to i2 ; 17). It is almost certain that the reason why the horse appeared so suddenly 

1 Possibly cSCcpi Tripoli p. 324, 

x It should be noted Ehai other limilar rldera appear 111 Cypmt in a much IsiEcr control, t. you b.c. see 
Jcriirn, 195®, Fig* jo. etc. Almost klffilkat Orts came from Attica, 



Fig. 12 : 14. Clay figurine of a hnnfe with 
rider from the Lower Hdladic ITIb phase 
of Mycenae* Greece* £. 1300 e,o, Another 
of the few instance* of riding from the 
Bronze Age. After Sinclair Hood 



t«5) t'G) (n) 


i'jcis. (l; 15 (o it; 15, The story uf the famous Fhilippni of Philip II of Mncriliiu, failitr of 
Alexander the Great, 359-336 b.c. The coins show a chariot with a pair of beautiful naturalistic 
horacs with muscular bodies and smalt heads {Fig. 12:15)* T*>«e coins were minted in large 
numbers and spread quickly throughout the Greek world. Merchants at \fassa 1 ta ( Marseilles) 
favoured them, and through this gateway they entered Gaul, Here they wen- copied, especially 
by the Arvcrni. Whilst some iniitalions were good, others were exceedingly crude. By the time 
they had reached Britain, little resemblance was left. Fig, 12 ; 16 shows a gold stater ofRcgimm 
(Chichester) of the first century b.c. Only our dismembered horse is left, and a wheel probably 
representing the sun-whecl rather than the original chariot. Fig. 13 ; 17 shows a billon stater 
probably derived from the same prototype (f. 56-51 b.c.}, with a curious prancing hnise. It was 
found in iQ^, with other coins, at Grouville, Jersey, thannel Islands. All twice natural si/e; 

author's collet lion 
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was of a military nature. The chariot and later on the cavalryman were efficient 
weapons. The use of the horse for peaceful purposes was, at anv rate in the initial 
stages, of secondary' importance. 



Flu. is : j i - !, Silver detad^chm of 
Syracuse*. Sicily, late fifth century h.cl. 
It shows ;i quadriga wnh uvo-whetleci 
chariot* NiJee flying overhead. These 
coins may hai r been presented its 
prints at popLiljir races. Natural size. 
After Head (195,9) 


Eastern Europe 

The evidence from the Near and Middle East and the Mediterranean thus suggests 
that about and after 2000 b.c:, the horse arrived in that area from the north, where 
it had been domesticated at an earlier date. Though Vardaroftsa has not provided 
positive evidence for domestication in Period A, it must, on the other hand, not be 
ruled out as inconceivable that there were domesticated horses in Macedonia as 
early as 2500 h.c. 

This problem is further illustrated, but not solved, by the evidence provided bv 
the Tripolyc culture of the chernozem lands of eastern Europe, This was divided bv 
Passek (1949) into five stages. A, B lf B 3s C t and G, t the absolute chronology of which 
is, however, very uncertain. Unfortunately, this happens to be the crucial point. 
According to Passek, A (represented by Ltika-Vmblevcckaya) is as early as 3000- 
2700 nx.; B-C, dating from 2700-2000 b.o.; and C*, the final phase represented by 
Usatova, from 2000 -1700 b.c. Childe, however, placed the beginning at about 2100 
B + c- and allowed the Tripolyc culture to continue until 1400 b,cj. Should Passek be 
right, the Tripolyc complex would be the earliest to be considered in connection 
with horse domestication. Should, however, the shorter chronology be correct ? 
eastern Europe would not have hud domesticated horses earlier than western Asia. 

Apart from the chronological problem there is another difficulty. Whilst bones 
of horse have been found in all Tripolyc stages, they become frequent only in C, r For 
this stage domes deal ion is not disputed, so that eastern Europe would have had the 
domesticated horse at the latest between 2000 and tyoo n*c. on the Iong T and between 
1 boo and 1400 b.c: t on the short, chronology. The status of the horse of stages A to C 
is more problematic. Its bones are rare in these stages, and it would be quite possible 
to regard them as those of game were h not that Gromova (1955) assigned these 
remains to the forest-horse group, and not ten he tar pan as one would expect. On this 
morphological difference is based the view that the horses of the early Tripolyc stages 
were domesticated. 
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This view in turn could be challenged. It is perfectly possible that the wild horse 
of the chernozem forest steppe belonged to the; forest horse* and that the tar pan 
area lay originally farther east. Again* it might be replied that there are clay figurines 
of what appear 10 be horses* and that day figurines usually represent domestic types. 
It is thus evident that the Tripolye culture is of great importance in relation to the 
early history of the horse* Two questions remain to be settled, that of its chronology 
and that of the domestic character of the horse in stages A to C. 

Quite recently* Hanfar (1956) has chosen to accept both the long chronology' 
and domestication from early Tripolye onwards. He thus finds himself in the happy 
situation of having an early focus of domestication of the horse in south-east Europe, 
whence the animal would have spread north-westwards, Biil if is to be feared that 
pottery experts familiar with the Danubian culture will find it difficult to accept 
such early dates. 1 And yet a date of the order of 3000 bx. must be postulated for 


Fig. |-j : Uh XcoluMr bora 
seal pm re niadr of Fn iflii i n 

3mbfr Hint found at Wuldcn- 
berg, Fricdcbcfg District 
Nmroark* EaJt Germany. 
Late third millennium b.c. 
This sculpture need not 
represent a dom^ticafed 
h(inc 


the beginning of horse domestication. 



Ctntrai and not them Europe 

The difficulty of recognizing horse remains as domesticated hinders the elucidation 
of the prehistory of the horse everywhere* The statistical argument that large 
numbers of bones on a site suggest domestication is widely accepted. In this sense, 
Gromova regards small numbers as evidence of w ild status and hunting, Xchrrng, 
however, regards the contrary as correct, and Lundholm says that the tergt number 
of bones in Baralda Cave (a Tripolye site) indicates that the horse was hunted* 
This may be true in the ease of a cave. But one is left with the unpleasant feeling that 
less should be said and more ostcological work done before conclusions are drawn. 

Passing from Russia into central Europe* one encounters everywhere rare evidence 
for the presence of the wild horse. Only archaeological burials, therefore* afford a 
somewhat secure basis for arguments. The Danubian culture complex shows horse 

1 Child? held dial <hr Tripolye culture h «srru Lilly ihr result of an fX|Hnsu>ti of ihr D.mubLan and 
correlated Tripolye A-C with DanuMfcn II. He alio regard* ihf animal li^minea a* part of the Danubian 
hrrit.igr brought from ibr Middle Danube basin. 


3S& 


DOMESTICATED ANIMALS 


burials al Bodzaspart in Hungary, Jordansmlihi in Silesia 1 and the /tala culture of 
Poland. This group belongs lo Danubian 111 and is thus, according to Gordon Childe, 
related lo the early Tripolyc. Setting aside the chronological problem, and if these 
horses were domesticated—as there is some reason lo assume — such horses would 
have occurred in Europe in small numbers in the Copper Age. This is the lime when 
battle-axes and corded pottery spread into central Europe, whilst the Miehclsberg 
culture nourished in the Swiss lake-dwellings. 

The late Neolithic corded-ware grave of Ftillik in the Austrian Burgcnland 
belongs to the same group, it contained the remains of four horses (one with foal), 
a cow with calf, a ewe with lamb and a goal with kid. This context would suggest 
domestication, but doubt has been cast upon the association of the bones with the 
artefacts and pottery. They may not be contemporary (Filtioni, 1954'. 



Fin. u;:go. Bronze baulc- 
ajtn found in ns^ociaiion 



mcgalithic site of Dumincr 
Lake, north-west Germany, 
After Rrinrrih 



Another interesting site is the Du miner Lake, one of the three large lakes of 
north-west Germany Reincrth, 1939). It is a megalilhk village of rectangular houses 
with wooden floors. Stone axes and other equipment identify the culture, and there 
is also a battle-axe (Fig. ta : 20). The fauna consisted mainly of hunted animals, 
namely beaver (most frequent), bear, badger, otter, wolf, fox, wild cat, aurochs’ 
bison, red deer, elk, roc, wild pig (plenty), wild horse and birds. Of domesticated 
animals, Vogel identified the following: dog (a large form of the lake-dwellings' 
dog), pig (small form, plenty), sheep (turbary sheep, moderate numbers), goat 
(doubtful), cattle (both small and large forms) and horse. The horse is the most 
frequent of all hoofed animals and in order of frequency of al] species ranges second 
after the beaver. Its bones, hotvever, were all broken for the sake of the marrow. 
Horse, therefore, formed part of the normal diet at the Dlimmcr, 

Vogel recognized three size-groups of horses. One he regarded as identical with 
the wild horse or the Schussenquclle. The second was smaller; it was the most 
abundant. The third was a large, heavy horse, represented by a few specimens. 

s Copper orw&nicnti comijMc tha site vfilh the Danubian HI, about 20do n.tL 
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Vogel rightly considered this size distribution as suggesting domestication. It is 
indeed unlikely that three dilTerent forms of horse should have occurred wild in the 
area. But this does not rule out hunting, for as late as the eleventh century A.n,, 
when domesticated horses were to be found everywhere, wild horses were still 
hunted in the Rhine Valley. The heavy horse from Dtimmer may have been domes* 
ticated or wild, it links up with the large Scandinavian Bronze Age horses described 
bv Lundhoim and confirms that there was a heavy horse in Postglacial north-west 
Europe. The small form that constituted the bulk of the population would have 
been either a native wild horse that was hunted or a tarpan-dcrivcd herded horse 
imported from the East- The third form resembling the late Pleistocene horse from 
Schussenried cannot be interpreted without further information being made available. 
The most likely explanation is that the small horse was wild, hunted and eaten, 
whilst the other two were domesticated breeds, of w hich the heavy one may have 
been brought by the battle-axe users, 

A number of contemporaneous local cultures have been collectively called the 
Baden culture; they cover the Middle and Upper Danube basins, Czechoslovakia 
and the Upper Vistula. That they had the horse as a domestic animal is certain, for 
a bit terminating in check-picccs of antler has been found Childc, 1947, p. 113). 
Stone battle-axes complete the picture. In spite of the scanty evidence, it appears that 
by the end ofDanubian Ill battle-axe-using Copper Age cultures had entered Europe 
with the horse, but the animal was still scarce and it may well have been regarded as 
more or less sacred. 

It would appear, therefore, that the late Neolithic of Europe knew' the domestic 
horse, though it was only occasionally used in quantity. At least the wild horse, ir 
not all horses, appears to have been eaten, so that the taboo on horseflesh would 
have been created in the Bronze Age. What its economic use was otherwise is un¬ 
certain. There is no evidence that it replaced the ox as yet as a draught animal, nor 
is there any lor riding. One should be careful regarding the last point, however. 
Horses can be ridden with a nose-string only, as is done by Arab bedouin today, 
and of such practice there would be no material evidence. Ihcy may also have 
served as pack-horses. Whether religious aspects played a part is not certain, though 
this is likely in later times (see p. 339). 

With Danubian IV the early Bronze Age unfolds itscll and spreads as far as the 
west and the north. The bell-beaker people established the new metal-working 
economy and developed trade everywhere. It may be due to the trade that the 
horse now became an important economic proposition, and that horse-breeding 
was begun on a large scale. Knowledge of this art had reached Europe during the 
preceding periods, but now the stock of local wild horses was taken advantage of, 
and local domestication, both of the forest horse and of the tar pan, became the 
fashion. Horse-bits have been found at Toszeg in Hungary and elsewhere. 
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The suddrn expansion oT the use of the horse cannot be understood without the 
assumption that it was used as a draught animal, or else for riding. Riding became 
important at a later date than drawing of carts, as has been pointed out. 

In northern Europe the presence of the horse in Mesolithic levels has been studied 
particularly by Lund holm, who gives the revealing table here reproduced (Fig, 
12 :ai). From it one cannot but conclude that thr wild horse survived into the 
Neolithic (and possibly later) and that it was joined by the domesticated horse in 
the Bronze Age. 
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cJeariy ih^i thr wild bonu: was supplemcnied by the dora«delicti at the beginning of the Bronze 

Age, After Lund holm (1949) 


Mesolithic horses can therefore be dismissed as not domesticated even in northern 
Europe where this period is comparatively late. 

At As&ntaaa in Sweden the humerus of 1 horse was Found associated with sherds 
that date it to the transition from the Dolmen period to that of the Passage Graves, 
It is > of course, not certain whether it was domesticated. Rydbeck -f 19 ^54 held the 
view that the domestic horse entered northern Europe with the battle-axe people. 
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The records, however, arc not ample* In Denmark the evidence h similar, The horse 
was present before the battle-axe invasion. But, after a careful scrutiny of the Scan¬ 
dinavian material, Lund holm still considers it possible that the battle-axe people 
knew horse-taming and used the local wild horses for the purpose. He and Degcrhol 
agree that front the Bronze Age onwards the horse is represented by so many bones 
ihai it must be regarded as domesticated* This confirms for northern Europe what is 
known from the central parts of the Continent, that everywhere the appearance of 
the domesticated horse coincided approximately with the beginning of the Bronze 
Age, and that local wild horses provided the stock from which breeding was started. 

(Jordon ChiJde 1951) successfully worked om the spread of wheeled vehicles 
into Europe. Hr believes that ihe wheeled cart and the potter's wheel are both inven¬ 
tions of the Urqk culture of southern Mesopotamia and that this happened before 3500 
rs.i; r There is evidence that the wheeled cart w as preceded by the sledge, and sledges 
have been found in the royal tombs of Ur which are at least 1000 years younger. The 
earliest evidence consists of script signs on late Uruk tablets (Childe, Fig. 1). 

Whilst it is generally agreed that the earliest wheeled carts were drawn by oxen, 
onager bones were Ibund in the chariot graves of the Y Cemetery of Kish, which is of 
Early Dynastic I date. Onagers were buried with the sledge of Queen Shtib-ad t whilst 
the king's grave contained two ox-waggons. These finds are Early Dynastic HI. From 
this and other evidence it is to be inferred that in Mesopotamia the ox was replaced 
by the swifter onager, though not universally, early in I he third millennium b.c. 

Childe held that this is the source of wheeled vehicles, that they reached the 
Indus Valley by about 2500 b.c., north Syria— 2200 B + c, f Crete-- tgoo b.c., 
Greece — 1550 B.c., south Russia — 1400 b.c*, north Italy uno B,c ?i central and 
northern Europe— iocki b.c. and Britain 300 b.c. This sequence looks indeed 
convincing, though new finds are apt to modify it In particular, whilst the use of 
the wheeled vehicle may thus have spread in this manner, there is enough evidence 
to suggest that the horse reached Europe earlier. The evidence from Damibian III 
sites is strongly in favour of domesticated horses entering Europe with battle-axe 
users. There is so far no evidence that they had waggons or carts* 

It remains, therefore, obscure how F these people used the horse, It may have 
been used for riding without bridle in the modern sense, or else it was used as just 
another source of meat supplv. There ts evidence that the horse was eaten in the 
Neolithic even though it may have been domesticated. 

Thirdly^ t here is the curious aspect of the sacred character of the horse which 
is often present where the horse first enters the scene. It was an attribute of princes 
and kings from Europe in the west to China in the cast. This exalted slate can be 
explained only as due to some superior quality, most probably its swiftness, and 
possibly also its resistance to taming, which distinguishes it from the domesticated 
ruminants, A horse has to be 'broken in T . 
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'Hit? genera] use of the hone hi the Bronze Age situ! later h almost certainly 
connected with its increased economic exploitation as a draught animal and for 
riding, moat probably follow ing the introduction of the war chariot. 

The development of the central European hom in die Iron Age is indicated at 
Manching in Bavaria, where the vast majority of specimens was small, being only 
120-130 cm. high (Forster, i 960; Liepe, 1958) . In addition, a few up to 150 cm. 
high were kept. Haithabu in Schleswig is an example of medieval conditions. Here, 
Nobis (19S0) found that the height of the horses varied a great deal, a pony of 135 
CITU -md a medium-sized horse of 145 cm. shoulder-height being discernible, He 
concluded that no systematic breeding was attempted and that the Vikings of that 
town were chiefly interested in getting physically efficient, broad-shouldered 
horses with modest food requirements. 

Wtstem Europe and North A/rka 

Ever since Antoni us finu suggested a separate domestication centre in Spain from 
w hich the modern heavy horse has emerged, a serious investigation of that area has 
been desirable, though little has been done. The most important analysis is that of 
Stafife (1944). He regards north-west Africa and Spain as one unit in this respect. 



Fec, 12 :22. One of the Greek bronze 
homes of St Mark 1 * Church, Venice, illus¬ 
trating the muscular, small-headed type 
popular in ihe Classical period of Greece. 

Liselollr Selbigcr, t opt-nl i agrn 




THE HORSE 


33 T 


and quotes in support of the Western heavy horse of prehistoric times Iberian figurines 
from Desperiapcrros fja£n), Spanish rock engravings and representations on Cartha¬ 
ginian coins. There arc also the well-known pklures from Canjorros (Jadn) showing 
horses on leads. Their age is uncertain, though probably Neolithic* North African 
graffiti, too, show the heavy horse according to StafFc, a view which is not convincing 
as the drawings are very inaccurate- According to ChiLdc {1525, p T 114) Neolithic 
pits near Madrid contained bones of the horse, but no detailed research has been 
carried out* 

The characteristic that would unite the Spanish north-west African group of 
horses is the convex head-profile (ram’s nose) (Fig. 12 : 23)* Luudhotm considers 
this a significant feature since, as was shown by Adamctz, it is present in the foals 
also. 

Assuming the West was indeed a separate centre of horse domestication, the 
chronological problem once more comes to the fore. If the domestic horse was present 
in the Neolithic of the Iberian peninsula, it must have been there considerably prior 
to 2000 tt.o., at a lime when the remainder of the Mediterranean had not yet received 
it. This implies several awkward complications, such as an independent centre of 
domestication, and dispersal of the idea across thousands of miles of land where it did 
not take root in spite of the presence of wild horses, either rid temperate Europe or, 
even less probably p via the Mediterranean* Whilst it would be a mistake to reject this 
interpretation as impossible, it requires plenty of substantiation before it can be 
accepted. 

it is evident, however, that if one allow s the domestication of the Western horse 



Fig. 12 :23. Painting of a hnne from the 
Magdalenian rave of Castillo in northern 
Spain. It is interesting to note ilie convex 
outline of thr small head sinre this la title of 
the characteristic* oF the 'barb', the Spanish 
and North African breed of domesticated 
hone. After Brcuit 
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(the 4 barb t ) to be postponed until the Bronze Age, the theory of the independent 
Western centre can still be maintained, except in so far as the idea of horse domestica¬ 
tion reached tlie western Mediterranean from the East. More intensive research on 
the osteologies] material from this area is much needed* 


India and Pakistan 

The wild horse that readied India early in the Pleistocene was long extinct when 



Via. 12 : 24. Sacrilkial horsr. northern 
Gujarat* India, Hnrse Mcrifiees were in 
placei an im|Har Earn pari oi prehistoric 
reli^ioui rites iVom the Neolithic on¬ 
wards. The Aryan tribes invading India 
about the middle of the second millen¬ 
nium s,c. appear to have pratrised them, 
tn due course substilutes were adopted 
for the economically valuable animals, 
the smoke of the burn I sacrifice remain¬ 
ing the principal agent. In India, horses 
of btiTfiE clay are used, the Ergs, lail 
and mouih of which form chimney-flues. 
Ttre figure is stuffed widi hay* which is 
lil and einiEs the required smoke. This 
completes [he sacrificial act + and the 
figure is useless thereafter, Ulay horses 
exist in remote dislrirts. ranging from 
elaboraie reproductions of the live beast 
through the type illustrated here to mere 
cy lindrical IhmIics with a small mural 
chimney (the anginal head}. Of this 
most degenera EC type the original 
meaning has almost certainly been lost. 
Author's collection 


the domesticated horse was introduced. The 
earliest horse remains so far reported come 
from Ratla Ghundai in northern Baluchistan 
(Ross, to Level RG 1 Piggott's termin¬ 

ology 1950; v, die date of which h regarded 
as earlier than 3000 b.c., tour teeth of the 
'domestic horse* have been found together 
with ass. This identification cannot be 
accepted as reliable unless it is carefully 
checked. The ass* being an African animal, 
cannot be right in this early period. The 
remains attributed to this species more 
probably belong to the bemione, which sur¬ 
vives in north-west India to the present day. 
The four teeth are not sufficient to make a 
definite pronouncement. They may well be¬ 
long 10 hcmioneSj too, and to recognize them 
as domesticated is, on the experience gained 
everywhere else* impossible. It appears, there¬ 
fore, as if only hemiones existed at Rana 
Ghundai, and that they were hunted* 

The same doubts apply to the rare finds 
of horses made in the Indus Valley culture- 
It is only with the Aryan invasion that the 
horse becomes frequent in India [Fig, 12 : 24), 
an invasion affording a parallel to those that 
occurred in the eighteenth and seventeenth 
centuries B.€. in western Asia and in Europe. 
The invasion of India., though perhaps to 
be dated slightly later, belongs to the same 
group; it was carried by tribes speaking 
Indo-Germanic languages. Ridgeway (1905) 
derived from the Rigreda descriptions of 
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these early Aryan horses which suggest that they were chestnut-coloured on the 
head and back, and dim below. The chestnut colour is not primitive, whilst 
the lighter belly may be so regarded. Nothing can therefore be said about 
their provenance. It goes without saying that in India, too* the Bronze Age 
horse was a chariot beast, and that riding was not practised until much later Fig. 
12 ; 25}, the earliest stirrup-loops appearing on the Sanchi stupa carvings in the 
second century u.c. Piggott stresses that chariot-racing was a favourite sport, and 



Fig. i 2 : 25. Silver coin of a 
Hindu king of Ohind, India, 
f, a .it. 875-900, nkwiri^ a 
rklsT on brsfbad. Though 
the hqrse had readied India 
by 1500 n.c.. il was ?&on 
edipmt in Imparlance by thr 
if bit, which appears on the 
reverse uf this coin. Horses are 
comparatively tardy depicted 
before die Moslem rnnqucslh, 
Twice natural size. Author's 
collet: lion 


that tlic races were ran much as in later Greek and Roman events, the competitors 
having to turn round a marking post and to come back. 

China 

China occupies in the East the same position as Europe in the West. 1 The horse 
occurred wild in much of the country, though it was the subspecies Equus caballus 
przfwahki. This local stock was domesticated under the influence or know ledge of 
horse-breeding that reached east Asia from the north and west. The ox-cart was 
evidently known at least since the beginning of the second millennium b.c., and the 
adoption of the horse followed later. 

The Neolithic Lung-shan culture (between aooo and 1500 b.c.: knew the horse, 
but the finds do not indicate so far the manner of use. Haniar considers them as 
domesticated here in China as he does in Neolithic Europe. 

From 1300 &.c. end ofShangand beginning of Yin dynasties) onw ards, in the 
lull Bronze Age, the horse was in use as a draught animal for chariots. It appears 
also as the steed of the archer, but the evidence does not suggest that it was cconomi- 

1 The chriiinoEw^cal srqiifnrt adopted for th<t dynamics is a* follows: 

Han 246 ^-2JQ A.Dv 

Vhml B.C.—146 H.C. 

Yin i^uo o.c,— ieaS n r c. 

Hhiing-hUb 15^3 —13™ 
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cally important. China’s farming was based on the pig* to which cattle* sheep and 
goat were added later in the Neolithic. 

The horse of the Shsing-Yin periods had, much as in Europe, the function to 
serve tiie nobility* and it retained a religious significance until much later* 

At Wu-kwan-ts’un near Anyang in northern Honan a royal cemetery of the Yin 
period has recently been excavated. 1 The king’s tomb was accompanied by 152 
decapitated bodies of followers and servants, mostly in separate shaft-tombs. Horses* 
however* appeared in association with the royal tomb only, richly equipped with 
bits* buckles, plate and bell ornaments. Whether they were intended to draw the 
royal chariot to the land of eternity is not evident* however. HanCar considers it 
possible that a heap of rotted wood, some covered with red lacquer* is the remains of 
the royal cart. 

At Lyn-li-gc* another site near Anyang* twenty graves of the Shang-Yin period 
yielded a very uniform equipment of tripods, wooden dishes and bronze vessels. 
Two of them contained in addition sets of horse harnesses and a chariot, as well as 
a lance, a sword and arrowheads. In addition, there were separate pits containing 
horses and chariots. 

A third locality near Anyang, Hu-ehia-chueng, may be described as a horsc-and- 
chariot cemetery* with hundreds of horses buried in special graves. One was of 
particular importance (M, 020), It contained the remains of three men, three sets of 
weapons, four horses and a war chariot. This proves that the Bronze Age horse of 
China was essentially a means of quick attack. The burials accorded to the horses 
testify tliat they were regarded as comrades rather than slaves. 

A sensational find was made at Hsiao-fun, A small grave of the late second 
millennium b.c. (Yin period) contained the skeletons of a man* a horse and a dog 
side by side* with ornaments and equipment* suggesting that the man was a rider 
It is by for the earliest evidence for horse-riding available in China, which in the 
course of the first millennium B.c, developed bow-antl-arrow-using cavalry into an 
efficient weapon of attack. The rider of Hsiao-fun* however, had his dog with him. 
He is likely to have been a hunter. 

There is reason to believe that the development of cavalry in the first millennium 
w as rendered possible largely by the presence of wild horses in parts of China. If 
the country had depended on supplies from abroad, these would have come precisely 
from those peoples whom the Chinese* with their insatiable desire for territorial 
expansion* wanted to subdue. 

The story' of the Heavenly Horses (Fig. 12 : 26) of Ferghana throws an interesting 
light on the situation of the Chinese horse in the second century fc.c. 

In to2 b.o- a military expedition w p as sent by Emperor Wu to Ferghana, which 
is now part of Russian Turkestan. Its object was to obtain Superior horses'. The 
1 A Tcp&rt in German u available in Hancar, 1956, p. 269. 



Fig. i- a ; 26. ‘Heavenly horse' emerging from ii»e water; 
on ei tlunrsc ink slab, a.u. 1620* in British Museum, 
These types of hones, different from local Friiew.ihki 
burses. were much appreciated by the Chinese* They 
were probably regularly obtained from 1 urisestan 


Chinese horses being descended from Prraw&UkTs horse, whilst the Ferghana horses 
were derived from, the tarpon, thU would in any case have been a worth-while 
expedition, and it appears to have been successful, for by the middle of the second 
century a.d. the Chinese had, in addition to the Mongolian pony with its heavy head, 
a graceful horse with a small head (Fig, 12 : 37). 

Walcy, however, points out that Emperor Wu had something else on his mind 
when sending forth this expedition. He wished to acquire ‘Heavenly Horses' of a 
type that would in due course carry him off to the other w r or!d. These Heavenly or 
superior horses were evidently rare. The expedition succeeded in collecting only 
thirty of them, but it took home some 3000 ordinary* Ferghana horses also. Later, 
Lite King of Ferghana consented to make a present of two Heavenly Horses to the 
Emperor of China every year. 

These animals must, as Waley argues, have been very superior indeed. Sacred 
poetry suggests that they 'issued from a poof, and that they were, therefore, dragon- 
horses 5 , Thus being invested with religious dignity, they were the kind of horses the 
emperor required for his funeral procession. 
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Fig. is : 27., Head of a Chinese horse in jade, illustrating the graceful head of the tarpan brenL 
Han dynaity (2^ b.c.-a.p, aao), height 14 3 cm. Victoria and Albert xMuieum. 

(Crown copyright) 
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Among the physical characteristics of the Heavenly Horses is a curious one: they 
"sweated blood’. This is no legendary aitribute and mentioned repeatedly. The most 
likely explanation is that put forward by Dubs* that the sweating was due to wounds 
caused by a parasite. 

The Heavenly Horses were not larger than the Chinese, and they sometimes had 
stripes, as they arc met with in the tarpan. Large horses were known to the Chinese 
from Parihia only. 

Conclusion 

Taking into consideration the scanty character of the earliest evidence, and pre¬ 
ferring for the Tripolyc culture a ehr-unology with comparatively late dates* the 
picture that emerges appears to be as follows: Between 3000 and 2500 b.c. a feu 
debatable pictorial representations appear, including the rider from Susa and the 
Khafaje cart (giving it the benefit of the doubt), indicating that horse domestication 
was known. The bones from Rana Ghundai I arc dated even earlier* but domestica¬ 
tion cannot be proved. U is possible, and for theoretical reasons probably that the 
original domestication of the horse had taken place by this time, and probably in 
areas north of the Persian mountains, i.e. mainly in Turkestan, Thence the horse 
spread slowly west and infiltrated into Europe in small numbers during the third 
millennium. It may, more or less simultaneously, have reached Asia Minor., and 
established itself there. By this time* the horse-chariot combination had been per¬ 
fected and the first quarter of the second millennium witnessed an invasion of 
charioteers who brought the horse as far south-west as Egypt. A sequel of these 
movements was die general adoption of the horse in Bronze Age Europe* 

On the whole, riding was less popular than the use of the chariot and it was 
adopter! later. With the in induction of the horse as a companion in war, the pro¬ 
hibition of the eating of its flesh appears to have become widespread. 


A.fCG.D.A.— 


Y 


The Camels 


SCIENTIFIC NAMES' --pljocexf.— C&mtfus Falconer ;md T aitticuus Fiilcoitfi' 

(India). 

pleistocene —CL j krmhfxfii Xehring (south Russia), C. dultnris Stefanescu Rumania, 
C. thomasii Pomd (Algeria) ► 

decent— C\ drorrudariuJ L. [dromedary; north*wesi India, Arabia, North Africa). 

G+ bactruums L. (Bactrian camel; central Asia). 


T wo kinds of camels exist today and arc known to everybody: the dromedary, 
which is single-humped and occurs from North Africa to the Caspian Sea, 
and from Arabia to north-west India; and the Bactrian camel, which is 
two-humped and occurs from the Caspian Sea through central Asia to Manchuria, 
These two are regarded as different species by some authors, and as geographical 
races by others. Differences in the skeleton arc few, and restricted mainly to the 
Jimb bones which are shorter in the Bactrian camel. The sinking differences are in 
the soft parts, the double hump of the Bactrian appearing so radically unlike the 
single otic of the dromedary. But Lombard ini has found in the dromedary a vestigial 
anterior hump. It is present in the embryo as well as in the adult stage. Moreover, 
the low^set appearance of the Bactrian camel is emphasised by the long ha ir which 
hangs from the neck. 

It had Jong been assumed that the two kinds of camels are unable to produce 
hybrids and this had been a strong argument in the hands of HiLzhcimer {1913} 
and others %vho accept two distinct species. But it is not correct. According to 
Curasson (19+7), hybrids are bred habitually in several countries, for instance 
in Turkey. The female is usually a dromedary* and the hybrids are single-humped. 
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heavier and considered more vigorous than the parents. The tendency is now, there-* 
fore, to describe our two camels as geographical races of one species. Yet, inter- 
fertility is not always accepted as decisive evidence for co-specific status, for the lion 
and the tiger interbreed without difficulty, and they are generally regarded as dif¬ 
ferent species. It is certainly convenient to treat these borderline cases in this manner, 
so long as Otic remains aware of their very' close relationship. 

The dromedary appears to hr completely domesticated. The wild Bactrians 
reported by Przewabki and later by Sven Hedin from the Lop Nor and the Tarim 
Basin iti central Asia are regarded by many as descended from domesticated speci¬ 
mens. Yet others are convinced that the Lop Nor camels belong to a wild core that 
has survived, though feral individuals arc likely to have joined them. Recent evidence 
(Fig* 13 : 1) suggests that wild Bactrians still exist in the foothills of the Altai adjacent 
to the Gobi Desert, where they were observed and photographed by Mon gonial 
scientists. A him was exhibited by Mr Ivor Montagu (1957) to the Zoological Society 
of London, and it is stated that there arc certain morphological differences char¬ 
acterizing the wild beast, such as small humps and feet* slender build and short 
hair. 

Neither species of camel appears to have been much modified by domestication, 
the reason being in all probability that under human control they have been allowed 



Fkl 13 : 1. Wild Bjc tri.’ift camel* aj observed recently on the Mongolian side of die Altai 

Mountains 
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to continue their normal life. Camels are not stabled or permed. It is very curious, 
therefore, that there should be no, or so few, wild camels surviving, for only two other 
domestic species have lost their wild relatives completely, namely the dog and cattle. 
The cause of the disappearance of wild camels lies perhaps in the desiccation of their 
natural habitats; we shall return to this matter after the discussion of the history 
of their domestication. 

Like the horses, the camels as a group arc of American origin. In South America 
hump-less camels exist even today, namely the llamas, vicunas and guana cos. xNorth 
America was the centre of camel evolution throughout the Tertiary, The earliest 
known ancestral camels are called Protylopus* They lived in the Upper Eocene and 
were no larger than hares * The Oligocene camel, P&ihrotheriumj had the size of a 
sheep. Piohmeryx of the Lower Miocene, Protclabii of the Middle Miocene, Procamdm 
of the Upper Miocene, and Piiauchtnia of the Pliocene are further stages, and some 
of the later American camels were of very large size. In the Pleistocene of North 
America, including Alaska, the genus Camdus occurred. It is from such Jatc source 
that the modem Old World camels appear to be derived, by way of migration to 
Asia across the Bering Straits, when these were dry land in late Pliocene or Early 
Glaciation times. Only one invasion of camels appears to have succeeded prior to 
this date; it brought to the Siwaliks ol northern India C. simtmsis* a species which is 
believed to be not closely related to the living camels, and another smaller species 
(C. mtiquus) which Falconer though! was perhaps related to the llama. 

The Pleistocene wave of true camels spread rapidly west along the dry belt of 
the northern hemisphere. It reached eastern Europe, with C, kn&hlwhi in Sarepta, 
south Russia, and C\ aluttnsis in Rumania. They were not able to thrive farther west 
in Europe because of the unsuitable climate. Whilst these forms are supposed to 
have been closely related to the two-humped Bactrian camel, the dromedary became 
separated from the northern branch somewhere in western Asia and spread across 
Arabia present in the late Pleistocene of Azraq Oasis, Glutton-Brock, icj6r and 
Palestine (where it was the contemporary of Leva Ibis i an man at Sabha: into North 
Africa* n aching even Mauritania in the extreme west The dromedary had arrived 
in North " ica in Aeheulian times [see p> 356), 

Arabia and Palestine 

Everything points to the survival until recent times ol the wild dromedary and to its 
eventual domestication in central or southern Arabia, Dr StekcUs and Dr Solomonica' 
found a skull in a Pleistocene deposit in the Rishpan dunes 1 of Israel, Strabo and 
Diodorus Siculus mm tinned wild dromedaries as occurring in Arabia about the 
commencement of the Christian era. Stckelis {1951) found its bones associated w ith 
those of sheep, goat, gazelle, wild boar and onager in the Neolithic of the Yannuk 
1 Arocfa J* Arch, 56 2) p p. 141, 195a. 
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River (northern Palestine), but whether it was a member of the wild oi the domesti¬ 
cated fauna is uncertain* Vaufioy recorded it from the LcvalloLsian of Sabha (in 
Neuville, 1951, p. 214). Its former presence as a wild beast in Palestine is thus certain. 

The earliest record of its domestication is contained in the story of Rebekah in 
the twenty-fourth and twenty-fifth chapters of Genesis. Abraham's servant goes to 
Nahar in Mesopotamia, with ten camels, to find a bride for Isaac; he meets Rebekah 
at the well, and she waters the camels. On the way to Palestine across the desert, 
Rebekah rides a camel. In Chapter XXXI U is mentioned that Rachel, Jacob's 
wife, is riding a camel vyhich has a saddle (the ‘furniture 5 «Fig. 13 : a) of the 
Authorized Version). From that time onwards camels are Frequently mentioned 
in the Bible. There is only one which is earlier, namely in Genesis, Chapter XIV t 



F10. 13:*. Rider on a saddled camel from Syria, 
lowing structure called 4 fureuUire + in iiic Bible. Ont nf 
ihe ordiosiau found at Tell Halaf tc> 900 b.c.). After 
von Opprnhcim (1931. Fb X XI iv) 
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when on the occasion of Abraham's visit to Egypt the Pharaoh presents him with 
"sheep> oxen* hc-asscs* male and female slaves, she-asscs, and camels 1 . But in view 
of the obvious fact that Egyptians were unfamiliar with the camel (correctly drome¬ 
dary), the last two words of this enumeration may well have been added by a later 
Jewish writer who thought it inconceivable that the great Pharaoh would not 
have included camels in his present. The most probable date for the period of 
Abraham* his children and grandchildren is approximately [800-1700 B.c. It is 
suggested by the relation of the movements of the Hebrews to events like the Hyksos 
invasion in Egyptian history, the presence of the Hittites and Mitanni in Palestine, 
and the resemblance of the marriage laws of Abraham f s period to those of 
Hammurabi. 

By 1800 BiCij therefore, the dromedary was a domesticated animal in the border¬ 
lands of Arabia* and used for traffic across the desert from southern Mesopotamia 
to Palestine. The Bible stories of Abraham and Rebefcah receive confirmation by 
finds of Middle Bronze Age remains of camels in urban sites of Palestine. Four 
sites (Gczcr, Mrgiddo, Taancrck and El Jisr), dating from about the sixteenth or 
seventeenth century a.c PJ are regarded as satisfactory by Isserlm (1951). The dromedary 
had Tound its way into the urban communities of Palestine at the latest in the 
sixteenth century. 

About t lots b.c. Palestine was invaded by the Midianites, tribes of camel-riders* 
coming from the south and east. Judges VI-VJII tells the story of the wars of the 
Hebrews against them. In Judges VI, v* 5, it is said of the Midianites that their camels 
were without number Here then is evidence of the camel-riding tribes pouring in 
from the Arabian desert. The Arabian origin of the dromedary is again stressed by 
the reports on the Queen of Sheba, w ho brought her luggage on camels when she 
came to visit King Solomon in Jerusalem in 955 B.c. or thereabouts. From the sixth 
century b.c. a dromedary picture is known at Gerar and camel bones have been 
Tound associated with those of pig, dog and cattle m an ossuary at Tell Duweir (the 
ancient Lachish) in Palestine. Mbs Olga TuTnell, to whom I am indebted for this 
valuable piece of information* reports that they accompanied a deposit of more than 
a thousand human skulls, and that it dates from about 700 u.c. 

If one attempts to track down the early history of the dromedary in Arabia 
proper, one encounters little that suggests high antiquity. At Mount Horslicld near 
Kilwa, Kingdom of Jordan. Rhotert (1938) found a naturalistic camel engraving 
(Fig* 13:3) which in style and patination belongs to the earliest group (the author's 
'Stone AgeJ, The later rock engravings of camels from the Kilwa district (Figs. 
13:4 and 13:5) are associated with men and represent undoubtedly domesticated 
animals. Their geometrical style resembles that of the ‘camel inc period" of north-west 
Africa. Rhotert's engravings from Kilwa resemble closely those found by Euting 
in northern Arabia associated with Thamudcnk writing. The former and some 





Fin, 13 :5 


FiCk 13 : 3 *3 ' 5- 

cngmv inffS of camels recorded by 
Rhoim Horn ihf Kilwa area of 
W Lihrrn Transjordan r Fig, 3 ; From 
Mount Hors field, in ihe naturalistic 

style. Fig. 4 : from Kilwa Si|e D P 
late gft^metric style. Fig. 5 : From 
Lillie Horsfield Muon Lain, another 
laic style 


recently found near Azraq, Transjordan (Figs* 13 :6, 13 : 7), arc certainly pre- 
Islamic. Nabataean-Thanuidenic inscriptions date them to the third century a.d. 
Nielsen {1927) considers that some of these inscriptions go back to pre-Christian 
times. That the Nabataeans, who lived in Jordan and on the north-cast coast of the 
Red Sea, possessed the domesticated camel, is shown by a Roman coin illustrating 
the surrender of King A ret as in 8 b.c. (Fig. >3 : ®)- 

In south Arabia the Temple of Hurcidha in the Hadhramaut, excavated by 
Caton-Thompson (1944), provides evidence for domesticated dromedaries in the 
sixth century B.c. or later {Fig. 13:9)- Environmental reasons cause Mikesell 
{1955) to accept this area as the home of the domesticated dromedary. An inscrip¬ 
tion of 8argon II (t. 709 b.c.) relates that a tribute of camels was received from 
Arabia. There is also an undated, but possibly early, pecked drawing from the 
neighbourhood ofbciyun i Hadhramaut, Fig. 13 : 10), Other graffiti in the same area 
are associated with writing and certainly not earlier than the Moon I cm pie. A 
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Himyamk bronze statuette of a dromedary acquired by Glaser and an altar with 
men tin camdback from the Hadhramautic period (first century a.d t ; are too late to 

be of interest in this con¬ 



text. 

The material from south 
Arabia is thus scanty and does 
not take us further back than 
the eighth century b.c. Since 
local archaeological evidence 
as a whole docs not go further 
back than this* however* the 
domestication of the drome¬ 
dary may well have been 
practised in Arabia at a much 
earlier date. Another area 
where domesticated drome¬ 
daries might have originated 
is central Arabia* which is still 


unknown from the archaeo¬ 



logical point of view and 
where ecological conditions 
might have been more suitable 
than in the urban civilizations 
of southern Arabia. It is 
certain lhat Mesopotamia was 
invaded by camel-using Arabs, 
at least from the ninth century 
B.c. onwards* so that by this 
time eastern and northern 
Arabia had fully entered the 
cameline age. The tradition 
of Abraham and some finds 
from Babylonia make it 
possible to push this date 
back by another iooo, if not 
2000 , years. 


Figs, 13 : 6 and 13 :7, Peeking of camel* on Basalt blocks near Azraq oasis, eastern Transjordan, 
discovered by Mr R. R. Pannelt of Rochester* Pcnnsyl vania, U,5.Ar t f L [bird century a-d. Fig, 6; 
The chief block; wuh inscriptions resembling die norikem Semitic type of script. Fag. 7 = A pecked 
camel with young % resembling ihe late style of K-ilwa. Photographs by F E.Z, 



Fiti, j 3 : 8. Silver rirnariu* showing 
King Afebu of Prira kncrljng 
beside his camel. This coin com- 
mr morales die somewhat indecisive 
victory of llir RoniaH^ 0 \Tr the 
Nabataeans in 58 n.c F Twice natural 
size. Author^ collection 



Fleas* 1319 and 13 : 10. Two 
camel engravings from the 
Hndmmauc. southern Arabia. 
After Cnten-Thompson (1944). 
Fig. 9 from Hurridha and Fig. 

10 from U adi I>jeihma > Seiyim 

Fia r 13 t 10 



Iraq and Syria 

The first Semitic invaders of the: lands around the Euphrates came from the south. 
There is some evidence that the domesticated dromedary was known in Babylonia 
before this event, for a damaged day figurine of the Al Ubaid period was found in 
the precincts of the Ami ziqqurrat al Umk, Semitic Akkad under Sargon (241x1 b.c*} 1 
knew it, as testified by a copper amulet found at Lagasb* By about 2000 b*c: t drome¬ 
dary-using Semites were sell led in Chaldea on the south side of the Euphrates, if 
the story about Abraham cun be regarded as reliable* But the dromedary' was not 
adopted in the agricultural areas. When it appears in the records it is in connection . 
with Arabs* The earliest pictorial representation is that on an orthostat of the palace 
of Tell Halaf, in northern Mesopotamia, described by Gppenheim (1931)* It dates 
from about 900 me. and shows a canid-rider on his ‘furniture’ (Fig* 13:^). 

The expansionist tendencies of the Assyrian Empire brought more frequent 
contacts w'ith northern Arabs using dromedaries, who had established sheikhdoms 
in the steppes between the Middle Euphrates and Syria. On the other hand, it is 
conceivable that population movements had occurred in Arabia in the northward 
direction, movements which had brought the Midianiics into Palestine a few centuries 
earlier. In any case, the Assyrians had plenty of quarrels with these Arabs, who 
evidently made full use of their ability to withdraw on their dromedaries into the 
desert where the horse-riding Assyrians could not follow. 

The capture of the city oFDabigu in north Syria, illustrated on the bronze gates 
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of Shalmaneser III (858-828 b,c.) at Balawat, and aside recording his victory over 
Ahab of Israel at Karkar mention Arab forces equipped with dromedaries* Reliefs 
from Nimrud illustrate fights with Arabs under Tiglathpilescr 111 (745-727 b.g.). 
This king succeeded in obtaining Arab recognition of Assyrian domination (Fig. 
13 : i t), Nevertheless, troubles continued until the final destruction of the sheikh¬ 
doms by Ashurbanipal (668-626 B*a) (Fig. 13 : 12). He appears to have been the 
First to meet the Arabs on equal terms, equipping his officers with dromedaries, as 
evidenced by a picture on a wall of his palace in Nimrod, According to Meissner the 
booty obtained by the Assyrian soldiers in die Arabian campaign was immense- The 



Feo, 13: tl< Tribute of dromedaries being brought 
ig Tiglaitipticscr III of Assyria (>43 727 
Relief from the Palace of Nimrud, After Burnett 



Fig, 13 : 12. Arab* fleeing and defending 
ihemnelvcs agairai the army of Ashiirbanipal, 
seventh century n.c, Noie the technique of 
two ridera 4i Cling on the same camel r After 
twing (19*5) 
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whole of Assyria was inundated with camels (Fig. 13 : 13), and slaves, so that one 
could buy them for next to nothing. The adoption of the dromedary for military 
purposes was not, however* a permanent measure. For all we know, Nebuchadnezzar 



Fig, 13 t 13. Loading of 3 dromedary. 

Thii illullnUiOn from Kuyunjik show* how 
ihc dromedary was being abisorbref into 
the economic syitem at Mesopotamia 

(604-561 B.c.) did not use them. It was the Persian conqueror of Mesopotamia* 
Cyrus, who first established and used camels in organized warfare against non- 
Arab nations. 

Asia Minor and Cretee 

Passing on to Asia Minor, it may be mentioned that the domesticated dromedary 
was known in Nco-Hittitc Carehemish (r, 700-500 b.c.). This is not surprising in 
view of the position on the northern edge of the north Arabian area of domestication. 
The dromedary appears to have spread into Asia Minor with the Persian conquerors. 

Of the Battle of Sardes {546 b.c.) in which Cyrus defeated Croesus of Lydia, 
Herodotus (i* 80) says: 

Assembling all the camels that followed his army bearing food and baggage, he took off 
their burdens and set men upon them equipped like cavalrymen,» , * The reason or hi* 
posting the camels to face the cavalry was this: horses fear camels and can endure neither 
the sight nor the smell of them... . So when battle was joined, as soon as the horses smek 
and saw the camels they turned to flight, and all Croesus 1 hope was lost. 

The transformation from pack-animal to living 'light tank* is here vividly 
described. But even then it was not adopted enthusiastically. When Cambyses went 
out to conquer Egypt he borrowed dromedaries from the Nabataean Arabs to carry 
water (Herod. Hi, 4 ff, r. 525 a B c + ) + They were still merely used as baggage animals. 
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Darius, on whose table camel meat was served, introduced them for desert trade to 
the 'Oasis of the South*, with its capital Hebt. It w as only under Xcnses, r. 480 b.c,, 
that Arab camel-riders were enrolled in the cavalry for frontier duty, in addition to 
the employment of the beast for transport purposes. Subsequently, camel corps be¬ 
came a feature of western Asiatic warfare. The Romans established om in Syria 
which, in the reign of Septitnius Scvcrus, was taken to north-west Africa in order 
to combat nomadic invaders from the interior (p, 354). 

There arc however a few records of camels reputed to be rather earlier than the 
Persian period. These arc bones found on Cyprus by Cesnola (1877, p, 282] among 
the ‘oldest cultures*, a day statuette from the Neolithic (which I have been unable 

10 trace) and Gjer$tad*s : ipafi, p. 75) ‘skeleton of a camel* from the Early Cypriote 

11 dale Early Bronze Age, end of the third millennium S*c,) grave No. 69 at Katv- 
dhala. Miss J. du Plat Taylor has very kindly obtained for me front the Department of 
Antiquities, Nicosia, the relevant field notes by Markides. They are quoted here as 
an example of how positive statements can develop from vague factual reports: 

Katydata Tomb 69. All vases smashed. Among the bones there are some which seem 
to be an animal—especially a backbone and one head — Cave fallen in and cleared fr-m 
above — Bronze Age. 

[Follows sketch showing diameter of pit— 1,75m. and length of ‘neck’ — 0.70m.] No. 

1 and 2 and pan of neck of 3 [pieces of pottery] have only preserved. The other all smashed. 
Tile animal seems to have a long neck. Some bones and backbones preserved — and animat'* 
teeth. 

The bones arc no longer traceable, but the sketch show s that a whole camel w ould 
not have found room in the pit. The Handbook to the .Ykholsoit Museum (Sydney, 
N.S.W., 2nd ed,, 1948, p. 139) is slightly worried about the identification when 
considering the possible use of camels for the transport of copper. It can safely be 
said that this case is quite inconclusive* At best, parts of a camel were thrown into 
the pit at a time unknown, but more probably the animat was not a camel. 

A small vase from a Late Hclladic II chamber tomb of Mycenae (c. 1450 8.C.1 
shows an animal which, at a pinch, may be interpreted as a dromedary (Fig. 13 : 14). 
All these records are out of keeping with the remainder of the evidence and must 
for the time being be regarded with a great deal of suspicion. 

India 

In north-west India and Pakistan the dromedary is an important beast of burden 
at the present day. It was not known to the Aryan invaders, though Herodotus 
(iit, 102) mentions that the camels used by Indians were as swift as horses. This 
suggests that dromedaries, not Bactrians, were in use in the Indus Valley in the fifth 
century b.c. The country' is indeed well suited for this animal. Herodotus further 



FlQ. 13: 14, A a mull vase with animal frieze 
bom a l*aEe Hd Indie (r, 1450 B.C.J rham her 
tomb at Mycenae* The right-hand animal 
appears robe a dromedary. The middle picture 
liaa been interpreted as a cat bin is too badly 
drawn m be certain. On the same ground*, the 
left-hand figure might be regarded a* an 
octopus 1 After Wacc (193a) 

relates a strange story of how camels were used to recover gold sand Irotn the Indian 
desert, where the chief obstacle was huge ants, 1 The dromedary was used for rid ing 
in the second century b,c., since one with its rider is sculptured on one of the stupa 
rails of Sanchh 

Bones of camels have been found both at Harappa and at Mohenjo-Darn, 
but whether they belong to the Indus Valley civilization or are later intrusions 
can no longer be ascertained, Lt is possible even to think of an original stock of wild 
dromedaries that existed in the Indian desert. The seals of the Indus Valley sites, 
however, show all manner of beasts, but no camels. 

MU Valley 

The camel once occurred in the Arabian peninsula in the wild condition, and in the 
domesticated state from at least the eighteenth century b.c. onwards, and probably 
much earlier. In view of this, it is strange to find that Egypt Jacks evidence for the 
existence of the camel almost entirely. The scarcity of pictorial representations and 
of actual remains of camels alone is surprising, but even more so the virtual absence 
of literary references (one exception to be mentioned later). There was no Egyptian 
word for the camel Since the ancient records of the Nile Valley are singularly complete 
from the zoological point of view —alt the larger species of mammals, most of the 

1 This story correctly disefilx; the desert climaEc, the presence of imW (though not u bi# as FoxtJ I , of 
burrows (thdOC of fodm ti and faxes- bring ffimiwwly attributed to the aftb! ) , of tht anradntMtt o( sold in 
such burrow* and My that the ants would attack when disturbed. But that a camel wm left behind to 
distract the arts is, ai Kcrodoiui hinudf iay* K a -LbIc t which he got from the Persians. 
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conspicuous birds and the common fish having been faithfully depicted—the 
absence of the camel must have some reason. The Egyptians depicted with great 
faithfulness every species they could lay hands on. Those* however, which were not 
caught or shot or brought as tribute are usually missing, such as elephant and giraffe 
after the predynastic period. Hence it is evident that wild canids did not occur in 
the Nile district* and if domestic a ted ones were known they must have been unclean 
or ‘taboo*. 

Nevertheless, there is evidence enough that the dromedary reached the Nik 
Valley from time to time, and yet there is (so far as the author is aware) only one 
Egyptian literary reference to the dromedary* in the Trawls of m Egyptian written 
in the nineteenth dynasty and referring to Palestine. The beast appears under its 
Semitic name. It is inconceivable that the dynastic Egyptians did not know of the 
camel. No wonder that more than one author has suspected that the animal was 
unclean in Egypt, as it was for the Hebrews. Some support for this hypothesis may 
be derived from two facts, namely from the close contacts of Palestine with Egypt 
and the absence of the taboo against eating camel in Arabia and Assyria, at any 
rate from the Persian period onwards. The material and literary references (including 
the non-Egyptian) for the occasional presence of camels in the Nik Valley area are 
the following: 

On one Amratian pot, of predynaslic age, there appears a drawing of what may 
be intended as a dromedary (Childe, 1952, p. 51, Fig. 19), In the necropolis of 
Ezbet-cl-Walda near He I u an, of first dynasty age, Zaki Saad has found w hat appears 
to be pari of a camel, possibly to be interpreted as the burial of an animal servant 
with its master, 

A receptacle for ointment ha% ? ing the shape of a sitting camel was found by 
Mb Her (1906) at Abusir-el-Mdck* about sixty miles south of Cairo, it is made of 
limestone, is 6 cm- high and comes from a cemetery of over 1000 crouched burials of 
approximately first dynasty date. Its identification as a camel appears to be correct; 
the shape of the neck in particular suggests it. 1 

At Abydos, about 275 miles south of Cairo, Petrie found a pottery' head "which 
seems certainly to be that of a camel 1 , of first dynasty or perhaps slightly earlier 
date (Fig. 13 ; 17). Again, the identification is reasonably satisfactory, though a 
roughly made pottery head is precious little. Its profile, however, excludes other 
alternatives. At HkraconpoJis, some 250 miles south of Cairo, a fragment originally 
regarded as a donkey, and also of early dynastic date, has in recent years been 
interpreted as a camel’s head (Fig, 13 : 16). If it is one, it confirms the Abydos 
find; if not, the value of the latter is not impaired. 

1 1 have recrnily obialned a cast of the original in the former StUttmuKuin, Berlin Fig. 1^ ] 151. There u 
no density ihflt it is meant In be a dromedary* and one with a load at ihai. 11 pms its first dofrtrsl teal ion back 

ihe fourth millennium » 





Fig. 13 : 15. Oinimmt jar in tbe shape of a sitting 
dturnedary, Abusir-cl-Mdekp 2B50-265O 
(Length c, II cm.) I'qrmrr SUaUmuStUlQ, BrrLiri 



Fleas, 13: 3 6 and 13 : 37. Two more 
early dynastic camel figurines from 
Egypt* For details see text. Fig. 16 
from HitrakonpoEis and Fig. 17 
from A byd 1 vs 



The most remarkable find was made by Cat on-Thompson in the third or early 
fourth dynasty gypsum works of Umm-cs-Sawan in the Fayuim. It is a cord of 
camel hair, about 3 Ft. 6 in. long. Dr M. A. C. Hinton compared it with ox, sheep, 
goat, horse, ass, man and other species. He was satisfied that it w as made of camel 
hair. Was it the girdle of a labourer, and perhaps of an immigrant or slave who had 
come from Arabia? Or docs it indicate that camels were used in the gypsum mines? 

Schweinfurth (1912), a careful observer, described an engraving from Gezireh 
near Aswan which is combined with a hieratic inscription, both being heavily 
patlnated and supposed to be of sixth-dynasty age Fig. 13 : iB), Whether this date 
is correct I am not competent to judge, but the evidence for its considerable age 
deserves to be taken seriously. 

There is a gap until the nineteenth dynasty. 1 From this period, from the northern 
cemetery of Dcir Rifch, near Asyut, about 200 miles south of Cairo, comes the 
pottery figure of a camel laden with water-jars found in a tomb (Fig. 13 : 19). 

* Should ihe camel engraved wills icits of the Middle Kingdom at Ouadi Harnmamm really belong to the 
eleventh dynasty. the gap would i n part be bridged. IL was published in Sapuki oritnl. Ru±\. arefuaL Qbihrh . 2* 
1687, which [ have been unable to kt. 
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F ig + 13 : 18, Rork engraving? nr at Aswan aligned by Scliweinfurih (rgiifi eo sixih 
dynasty. Note, however that the style of the camel is reminijcctiE of I he Laic Geo- 
metric style both of north Arabia and North Africa 



Fie. 13 : ig, Camel figure 
from Rifrh, Egypt* 
assigned to I he iiioeicenth 
dyriaity. After Petrie ■E307) 


Petrie (1907) stresses that there is no evidence of later re-use of the tomb, that the 
rough-fingered ware is characteristic of the nineteenth dynasty and quite unlike the 
moulded figures of the Roman period, and that the water-jars are of eighteenth- 
nine teen th-dynasty type and not of a form used in Greek or Roman times. This, too, 
appears to be a genuine specimen. 

Another find referred to the same dynasty was mentioned by Lefeburc i ipofil, 
a glazed dromedary figure with painted water-jars found at Benha. Its black painting 
on blue glaze is regarded as suggestive of an age prior to the twenty-sixth dynasty, 
and von Borsig assigns to it a Ramessidc age. 

The same period, c. 1300 b.c., has produced the remarkable story called The 
Travels of an Egyptian Brit, Mu$. Papyrus No. 10247) in which the camel appears 
as an animal of Syria and Palestine. 

There is another gap of 600 years, after w hich several literary sources suggest that 
camels reached Egypt, first with the Assyrian inroads and later with the Persians. 
It cannot be said, however, that the animal became an integral part of the economic 
structure of the country' which it has been since the Roman period. LrfiJburc men¬ 
tions that camels appeared in the delta about 700 b.c. with Palestinians, and about 
670 b.c, camels are said to have come into Egypt under Asarhaddon. Since it is 
known that the Assyrians did not normally use camels in their armies, allied Arab 
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troops may have imported Lhcm, Again, in 525 b<c # $ome camels would have reached 
upper Egypt under Cambyscs, if one can mist Herodotus, Two hundred years later 
(331 b.g.) camels were present in the train of Alexander when he visited Siwah 
Oasis to consult the oracle of Zeus Ammon. 

In the Ptolemaic period* probably as the result of the greatly increased com¬ 
mercial relations with the East, the dromedary appears to have come into more 
general use* at any rate For transport purposes. Under Ptolemy Philadelphia 
(285-247 B.c P ), trade routes were established across the Eastern Desert, linking 
Copt us on the Nile with the Red Sea harbours of Berenice and Myus Horauis by a 
road and a chain of cisterns for the benefit of ‘camel- merchants 1 (Strabo 17, 4. 45). 
The same road continued as a camel route for Arabian aromatic? in the time of 
Augustus (Callus's expedition to Arabia; Strabo T 16, 4. 24). 

By the beginning of the Roman period the dromedary had acquired the place it 
holds in Egyptian trade today. Numerous figurines show it as a beast of burden 
(Figs, 13 : 20, 13 :ai) 4 Whether it had already become popular with the peasant 


Figs. 13 : so and 33 : 21. Two 
figurines of working camds of the 
Roman prrind, Egypt 

Fed. 13 :20 




is another question. In sou them Egypt* and especially the Eastern Desert and perhaps 
in Nubia and farther south also, the dromedary quite possibly appeared with in¬ 
vaders from Arabia across the Red Sea, There were many occasions of this sort, Tor 
several centuries in the pre-Christian era, Ethiopia was colonized from Arabia in 
the third century ts.c.* and the dry west coast of the Red Sea was occupied by Arabs 
who arc unlikely to have left their dromedaries behind* In the third century a.jx 
the Blemyans enter the held of Egyptian history. They were a warlike people of 
camel-breeders and are associated with the hour-glass-shaped human figures on 
rocks (Fig* 13 ; 221 as shown by Winkler 11939)* Their late appearance in history, 
however, need not imply an equally late appearance in East Africa. Walz ( 1951 T 
1956) supposes that the dromedary reached East Africa from south Arabia about 
the niiddEc of the first millennium b,cl and that it readied Egypt not only via Suez, 
but from the south also. This possibility deserves to be considered seriously, for it 
affords a southern route for the domesticated dromedary to reach north-west Africa, 
via the Saharan highlands and the oases* In Uweinat engravings of dromedaries 




bf 


FitJ. 13 : 22 


Fig. 13 ;33 


Tics. s. 13 : 32 and 13 : 23* Rock engraving* from Upper Egypt, possibly representing an 
in^iun cil* camel-brcrdiTs in lHc laM centuries fl.c. See Winter ( 1938 and 1933') for details 

have indeed been found : Fig. 13 : 23). In this manner the domesticated dromedary 
may have become part of the equipment of Saharan desert tribes before it was 
adopted along the agricultural northern fringe of the tie sort from Libya to Morocco. 

North-west Africa 

Curiously enough, there is very little evidence fbr the presence of the domesticated 
dromedary in western North Africa prior to the Roman period, whilst there is 
plenty to show that (he wild animal was there in the Pleistocene. Many workers 
have tried to bridge this gap, and two schools have come into being. One, represen¬ 
ted by Gautier (1928, 1937) and Guey (1939), holds that the wild dromedary was 
extinct in North Africa when the Romans, mainly under Scptimius Severus (193- 
ait A.D.), introduced it together with Syrian troops. Iu subsequent adoption for 
agricultural purposes and peaceful transport would have occurred extremely 
rapidly. In the fourth century a.d. camel-riding nomads had become a serious 
menace to the provinces of Roman Africa, The other school is represented by 
GscII (1913) and Leschi 1942;!, who assume that camel-using nomads existed in 
the south prior to the arrival of the Syrian troops, and that these were called in to 
combat such nomads who had hern disturbing the southern provinces for some time. 

The evidence that supports the latter view is briefly as follows: Caesar reports 
that he took twenty-two camels from Juba's army in 46 a.c.; dromedaries, therefore, 
were used at that lime in Numidia. That Pliny and other Roman writers do not 
mention the dromedary in the first century a.d, appears to be due to the pushing- 
back of the nomads into the Sahara. Subsequently, a system of lima structures and 
forts was erected in order to keep these nomads out of Roman Africa. No other 
explanation can be considered as satisfactory regarding the organization of a con- 
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sidcrahle military display directed towards the south. But though the nomadic 
camel* riders or mtharistts were thus temporarily excluded , t the camel was not. It had 
been widely accepted as a domestic animal in the third century a,d, in the interior 
of Roman Africa [Fig. 13 : 24). There is good evidence for this, such as tombstones 
showing ploughing with camels (Fig, 13 : 25); the cfTigy of a camel found in a 
Christian church at Oued Rhezcl, Algeria » Fig. 13 : 26); and a pottery lamp showing 
a person on camel back which I saw in the Temple Museum of Tcbcssa (Fig* 13 :27}. 
The reason why the dromedary was little known outside North Africa is that* then 
as today t this animal did not thrive in the mountainous and coastal districts which 
were the most densely populated and those in closest contact with the metropolis. 



Ficl 13 : 34* An animal mosaic from the Roman riiy of Djemila* western 
Algeria. It slim.vs a well-drawn dromedary and an elephant which h 
evidently based on a description only. By the fourth century A.u. f therefore, 
the native dephant had disappeared, but the camel wu well known 



Ftn. 33:25,. Ploughing il lustra icd on a 
Roman Knob from Chi™. Tripoli [ariin. 
third to fifth centuries a,P. After Brogan 






Fig. 12 ' 27 . Roman lamp 
with a Cupid scoucd on a 
Gundt From Tcbcm f 
WCalem Algeria, first 
temury aJ), 

Fig. i 3 ; Head of a 
small figurine fbund ill 
Church \u. 4 at Outd 
Rliezd h Algeria 


The palaeontological evidence for the presence of the wild dromedary (or possibly 
a very closely related ancestral form, C. t&mmsii) is sound, as I have convinced myself 
on a recent visit to north-west Africa. At Palikao (also called Trrnifme), in western 
Algeria, it is associated with a hand-axe culture comprising cleavers and with a type 
of man called Ailanlkiopus. Contrary tu its usual description in the literature as 
Clidlian, the industry, preserved in the Oran Museum, is better classed as Achculiam 
Hence it may be regarded as of Middle Pleistocene age. At Taza in eastern Morocco 
also, the dromedary was perhaps present in the Acheulian, This locality, however, 
has proved in addition the animal's association with Motisterian, and so have Ain- 
el-Turk and Samt-Roch-sur-Ali r in western Algeria. At El Guettar (Tunisia it 
occurred with a hYloustcrkin' industry which includes one Atcrian point. Since 
Aterian assemblages, If deprived of their tanged tools, are diffitruli to distinguish from 
Mousterian, this is perhaps evidence for the presence of the dromedary in the 
Atemiip In any case, however, it is known from the Omtiian (I heroin au rush n) of 
Taza. 

The continuity of the wild camel from the Middle Pleistocene to what may be 
as late as early Postglacial is thus evident. Fossil remains of dromedaries have even 
been recorded from "Neolithic' sites by Pome! 1893) and other workers. Some 
localities* like Fort dc FEau and Grand Roc her lie in Algeria (mentioned by Pomel), 
at least two others in Mauritania. Finally, the jaw of a dromedary, presumably 
domesticated* was found lying beside a human skull, at Ain-d-Hamara (Oued 
I tel, Algeria] near the Roman times, together with buttles made of camel hide. 
These tombs are p re-Islamic and, according to Lcschi, approximately con temporal y 
with the timet} 

1 The ihftt they nri? prr. R^man ii unlikely io be enrrset. 
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If there was no evidence available else where, one could accept this as proof of 
the continuity of the dromedary in north-west Africa and of i ts eventual domestica- 
tion + The difficulties appear when the rock engravings arc taken into consideration* 
Not one of the early groups of game and pastoral animals ever includes a camel and 
one wonders where the species managed 10 survive to be domesticated eventually. 

The numerous engravings of dromedaries that exist have little or no pat mat ion, 
and arc later than the bulk of the well-known pictures of game animals, including 
giraffes. Grados! (1552) distinguishes in Libya a pre-camelinc and a cameline age. 
Apart from partial contemporaneity with the Roman period, little can be said 
about the chronology of the cameline period. The animal had become the ordinary 
means of transport all over the Sahara and its northern fringe* It had reached Tibesti, 
whence both Dalloni (1935) and Monod (1947) have published engravings, and in 
view of the close adaptation of the modem Tuareg to the camel it has been suggested 
that these Berber people were responsible for the engravings of the cameline per if id. 
This reasonable hypothesis would imply two things, namely that the spread of the 
cameline nomads occurred after the hunting and pastoral peoples, who left in¬ 
numerable engravings, had occupied North Africa, and that they have nothing to 
do with the chariot-using invaders either. The latter are more recent than the pastoral 
group* According to Graziori they are not earlier than the middle of the second 
millennium s.c. A date in the second half of that millennium is indeed in keeping 
with the evidence and would make the charioteer invasion of North Africa west of 
Egypt a sequel to the arrival of the chariot in Egypt a few centuries earlier* Some 
authorities, however, place their appearance in the Saharan area as late as the first 
millennium n.c. That they were not yet present in the interior by that time is con¬ 
firmed by Herodotus's description o f the tribe of the Gararn antes* 

The evidence thus appears to suggest that the use of the domesticated camel in 
the Saharan area is later than the second half oi the second mil lc 11111 tun B.e., and 
perhaps later than the fifth century B.C., for the Ganunanlcs did not have it. It is 
certain that it became popular only after that date. 

Yet this docs not exclude the possibility of some early camel-nomads existing 
in restricted areas. Some scraps of evidence can be interpreted in this manner. 
Thus Pcrret (1936) described an engraving from Oued Gerat, southern Algeria, 
which (ifit is a camel; would be ^pre-caincline 1 according to style and patinatiom 
But one doubtful swallow docs not maker a summer, and there is no suggestion that 
this beast was domesticated. One would like to find evidence for the early use of the 
dromedary in north-west Africa. Above all, the question remains where in north¬ 
west Africa the wild camel w r ould have survived. II it did become extinct before the 
arrival of domesticated animals, and only a short time before its introduction as a 
domesticated beast, we should he faced with one of those curious coincidences of 
history. Hut after all they do occur from dine to time. 
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The later history of the dromedary in North Africa presents many parallels to 
Arabia. Again, the civilizations of the more humid coastal zone found it difficult to 
copi with the techniques of the dromedary-using nomads of the desert. Thus, even 
the Vandals, softened after a century of civilized life early in the sixth century a.D., 
were unable to defend themselves against the inroads of the Tripolitanian nomads 
under Cabaott Julicn, 1956), and about a decade later the Byzantine general 
Solomon encountered the fiercest resistance to his conquest of North Africa not from 
the Vandals but from the Berbers who used their dromedaries with the greatest 
dexterity. For the last time, the dromedary proved a decisive factor in the success 
of the conquest of the Mediterranean coast land by Islam Hitti, 1956). Again and 
again the animal helped the nomads to conquer settled countries which, however, 
in due course proved unable to support an economy dependent on the dromedary, 
which had to content itself with a modest place in the farming systems of the subdued 
territories. 

Europe 

That the camel entered F.urope during the Roman period is certain. But only a few 
individuals were imported, to be shown as curiosities or to be used in circus games. 
As it lacks fighting spirit one wonders w hat its function was in the circus; nevertheless, 
its bones were found in the theatre of Yindonissa (northern Switzerland, first century 
A.D.). Contrary to some authorities, however, it did not occur at the Saalburg 
easletlum in western Germany. 1 

Representations of camels arc occasionally found in the north on mosaics and 
works or art, for instance in an Orphean scene on a patera mould from Treves. But 
these do not prove the presence of the animal in the country; either the articles or 
the knowledge of the animal were imported, just as in the case of the lion in the 
European Middle Ages. This is obvious enough in northern Europe, but not so 
where the animal in question might have occurred. It is a mistake, therefore,, to 
accept (as has been done) Roman mosaics as evidence of the local occurrence of 
animal sp xies, for instance in Asia Minor or North Africa. 

The Mahometans took the dromedary to Spain in a.d. 1019 and to Sicily in 
1058. Some were produced at the wedding of Frederick II, Emperor of Germany, 
and Isabel, sister of Henry III of England in Worms on the Rhine in 1235, In 1622 
Ferdinand II of Medici imported dromedaries to be used on the plains of Pisa, Italy, 
This herd was about 200 strong in the nineteenth century, taut it was exterminated 
in the 1939-1945 war. I am informed that it was eaten up bv the German occupation 
troops. Similar small herds were established to serve in the sulphur mines or Sicily 
and in southern Spain, 


1 ttklbrnrnsincn Irom Dr SchLricrmsidhrf oi the K(jmi>ch-t>rnii4riiifhr KommijEtidn, Frankfurt a.M. 
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The Bactrian carnet 

Little is known of the history of the Hadrian camel. In all probability it had a wide 
distribution as a wild animal In, central and north-western Asia in prehistoric times. 
Whether the turds of BaCtrians east of Lop Nor in central Asia, on which Przewalski 
reported in 1879, were wild stock or reconstituted by escaped domesticated specimens 
is difficult to say. The great Russian traveller regarded them as wild, though he 
stresses that domesticated beasts would have joined the herds from time to time. The 
recent observations of a Russian expedition have confirmed the view that wild 
Hadrians are still in existence (Montagu, 1957). 

Remains of Bactrian camels have been found in two places, Shah lepc (northern 
Persia) and Anau Turkestan). The Shah Tcp* specimen is a very large vertebra 
of a young animal. Amschlcr [94011'' assigns it to the Bactrian species. It comes 
from Level III, which is contemporary w ith Anau 11 (Neolithic! and L ruk in Meso¬ 
potamia, c. 3000 b.c. or a little earlier. The spongy texture makes Amschlcr believe 
that the animal was domesticated. This argument is, however, not trustworthy since 
the same texture occurs in wild specimens, especially females and young ones, 

The other find comes from the uppermost levels of the second Copper Age 
stratum of Anau in Turkestan, which is approximately contemporary with the 
Jamdat Nasr period of Mesopotamia, about 3000-2800 b.c. three fragments only 
were found, hence there is no evidence that the camel was domesticated at that 
time. It should not go without mention thaL Duerst (1908), who described them, 
assigned them to the Buctrian species for geographical reasons only, the bones in 
question (phalanges and vertebrae) being indistinguishable in the two species ofliving 
camels. Nevertheless, the large size of the Anau bones also favours identification 
as C, bactrianus. 

Camels, presumably Bactrians, may have made an early appearance in south 
Russia, Two localities of the Tripolye culture fc. 2000-1400 b.c.) produced their 
bones. According to Childe, however, their antiquity is dubious and it is not known 
whether they were wild or domesticated, The occurrence of wild Bactrian camels in 
south Russia in Postglacial times is conceivable; they could have lived in the company 
of wild horses, saiga antelopes and other northern Asiatic steppe forms. 

The earliest archaeological evidence for the presence of the Bactrian camel comes 
from Sialk HI (c. 3000-2500 b.c.}. A potsherd shows what may be a two-humped 
camel. It was the late Col D. H. Gordon who drew my attention to this specimen. 
In spite of its sketchy execution, the curve of the neck, the outline of the back and the 
thickened knee are arguments in favour of a two-humped camel (Fig. >3 ■ ■ 


Pic, 13 : aft. Potsherd possibly 
showing a iwo-humpcd camel from 
Sialk III. Alter Chirskman (1938) 
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There is, of course, no evidence to show that the Bactrian camd was domesticated 
at this time. 

At Khunib in Makmn, near the border of Baluchistan, Sir Auret Stein found an 
intriguing relief-model of a camel (Fig. 13 : 29) executed in bronze on a pick 
(Maxwell-Hislop, 1955; Zeuner, 1953d !. Its age is probably second millennium b.c., 
judging from the accompanying pottery. There is no indication that this model is 
intended to depict a domesticated beast. I lie curious feature is that it combines the 
characters of the dromedary with those ol the Bactrian camel s its head and heavily 
haired neck being exactly as in the latter species, whilst there is only a single hump 
shown. This hump (if it is one), however, is extremely slight and rests on the pelvis, 
not on tile middle of the back as in the dromedary. In lilts, respect also it reminds one 
of tin Bactrian camel. 1 he Lack of the anterior hump is nevertheless a serious matter 
as it raises the possibility of a distinct race of single-humped or even liumplcss camels 
having existed in Baluchistan and north-west India at an early date. 

It is equally uncertain to which species the camels should be 
assigned that play a part in the religion of Zoroaster. In Persia 
both species overlap at the present day and the dromedary has 
spread, as a domesticated form, to the Caspian Sea and Afghan¬ 
istan. It is likely, however, that much of this area belonged 
originalK to iht Bactrian, and Assyrian records refer to this Ibrm 
as being imported from the north. Zoroastcrs name contains 
ushtra, the word for camel, and he asked Ahura Mazda to give 
him ten marcs, a stallion and a camel’. In his time, about' the 
eighth to the sixth century b,c, (the period is rather uncertain), 
the Bactrian was evidently domesticated in Persia, and well 
established. From there, and the adjacent countries, they reach¬ 
ed Mesopotamia from time to time. Tiglathpileser I of Assyria 
(about 1125 b.c.) mentioned two-humped camels in the records 
of his expeditions (which included the hunting of elephants). 
On the bronze gates of Balawat (Shalmaneser, c. 850 b.c.) 
Bactrians appear that were brought to Assyria after the conquest 
of an Armenian city (Fig, 13 : 30 ). On Shalmaneser Ill's Black 
Obelisk (841 b.c.) several are depicted as tribute from the lands 
of Musri and Gilzami (Fig. 13:31). Musri lay north of Lake 
Urmia, in the neighbourhood of Mount Ararat and Dara Dagh, 
and Gib-ami, too, is believed to have been situated in the moun¬ 
tainous districts of die north. By 670 b.c. the zoological gardens 
ol Assur, the capital, contained camels. 

It is evident that the Persians and Lheir northern and eastern neighbours were 
familiar with the Bactrian camels and that this made them inclined to adopt the 



Fig. 13 1 39. Brunzt 
pick from Rhumb* 
Makr&n, second 
millennium a.c,, 
showing a sealed 
runic]. After Max- 
wdl-Hyslup (1955) 





Fig, >3 - 3**. Men from Ciilzami bringing tribute to 
Shalmaneser. A scene from the bronze relief* of die 
Babiwal gates in Mesopotamia^ commemorating the 
king's campaign in Armenia, 857 b.c. Aji early rerord 
of the domesticated Bactrim camel from Armenia 



Fig. 13:31. Bactrun camels in ihc booty 
collected by Shalmaneser I 11 in Musri or 
some oilier non hem country* as depicted on 
the black obeli4: (B^ B+C,} preserved in the 
British Muw 



Fig* 13 : 32. A Bat:man camel from 
the Palace of Xerxes a.| Persepolis, 
4&5 4G5 B-c. This iribute k said to 
come From (lie Bat triati* 


dromedary when they met it iti their conquest of the West. The Bactrinn is shown 
on the reliefs of Xerxes at Persepolis (485 -465 B.c.) (Fig- 13 : 32), and it appears 

36) 
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on two Greek fifiK-ccniury gems of unknown provenance perhaps from Asia Minor?) 
(Fig. 13 : 33), These gems are of considerable interest, since they suggest as a pos- 



Fjg. [3 l 33. Small Greek 
gem of fifiii century s.c. 
of uiikiicmn irfigin. After 
Walters O934} 


sibility that the Persian transport camels were Baetrians, and not dromedaries as is 
commonly supposed. If so, the Persian armies would have had a well-organized 



Fig. 33 :34, Fainting of a camel on art 
Ionic black figure vase antedating 530 
fi.c, and found hy Mr J, X. Cook at Old 
Smyrna, It shows that cameLs had been 
heard of on the wrst coast of Am 
Minor in louhn cities it] the sixth 
century &,c., but thr drawing titan .shows 
that at that time there was little contact 
with the bcaat which is very inaccurately 
drawn. Drawing liared on a photograph 
kindly supplied by Mr Ccwjk 


camel baggage-train which they brought from their homeland. Even the camels 
that chased Croesus’s horses in the Battle of Sardis may then have been Bactrians. 
This is of course speculation t but worth while to remember w hen literary records 
only arc available, A Parthian vessel from Teheran (Fig. 13 : 35) t and various 



Fin, rg 135, Parthian poi, 
third to fourth century a.u., 
found near Teheran, Persia, 
and now in the Metropolitan 
Museum h New York. .After 
Pcgard (1928) 
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figurines arc evidence of the continued use of this hardy specks in the third to fourth 
centuries a.d. But on the whole the dromedary gradually conquered the countries 
north of Mesopotamia also, once it had begun to spread, and this is the reason why 



fi*. i 3 : 36. Bronze coin of one of ihr 
Grrat K-uihana of Bactiifl, Radphiscs !, 
A.n. Many of these coins show a 

Bactnan camel, with a zebu on ihc other 
side, tndicaiing die economic importance 1 
tif iliCK species. .Natural size. Author 1 * 
collodion 


the usv. of the Bactriiin is today mainly restricted to central Asia and Turkestan, 
where its hardiness enables it to Survive the cold and frosty winter. 

Summary and €ondusians 

The evidence discussed in this chapter is not complete* though the writer believes that 
the addition of further examples of archaeological camels would not substantially 
alter the picture. The evidence is satisfactory in so far as it points to certain con¬ 
clusions to be listed later* and unsatisfactory as 11 points out the gaps in our know¬ 
ledge. These arc central Asia, central and south Arabia and the interior ol north¬ 
west Africa where the dromedary appears to have survived, bur where the older 
rock engravings do not show it, 

(1) Unlike other domesticated animals* the camels arc slow breeders* becoming 
mature only when live years old* and the females bringing forth single young every 
three years, or at even longer intervals. Moreover, both camels require long periods 
of pasturing during which they virtually lead their natural life* and they cannot 
be penned. Their low intelligence renders impossible any training comparable with 
that given 10 the horse, lit addition, they are liable to be bad-tempered* and the 
males are apt to be dangerous* especially in the breeding season. Their smell is 
offensive. At Roman posts they were kept outside the walls for this reason. 

It is understandable* iherelbrc* that camels were not readily accepted as domes¬ 
ticated beasts in countries where other more tractable species* especially ox* horse 

and ass s could be bred* fed and watered easily. 

(a) On the other hand* camels are a boon to tribes living in the borderlands ot 
deserts. The close adaptation of their ted to walking on desert soils, their ability to 
subsist on vegetation growing on saline soils and to go without water for long periods, 
have enabled man to develop nomadic and semi-nomadic economic systems in 
areas that would otherwise be uninhabitable. A$ a means ol transport in deserts* 
camels have been unique until quite recently when the desert motor truck appeared 
on the scene. 


DOMESTICATED ANIMALS 


3 % 

The use of the camel is primarily for transport of merchandise, household equip¬ 
ment and persons. Where nomads enter temporarily cultivable lands, ploughs are 
carried and, on arrival at a suitable place, the camels made to pull the plough. This 
practice, frequent m North Africa, Jed to their adoption in agricultural districts 
situated within reach of the desert, where small farmers who could afford only one 
animal preferred die dromedary because its superior strength is a real help in tilling 
the hard soil. A similar system, as observed tuday for instance in Morocco (where 
small farmers Iteep one dromedary and one donkey), appears to have existed in 
the interior of Roman Tripolitania. Hut such uses of the camels are secondary, and 
the animals do not thrive in damp climates. 

(3) The wild stock appears to have been originally distributed as follows: The 
dromedary occurred sporadically on the borders of the Sahara, but not near the 
Nile Valley, and in the Arabian peninsula though not in Mesopotamia or Persia. 
Whether wild dromedaries, or an extinct race or one-humped camels, existed in the 
Indian desert and dr Baluchistan is uncertain. The Bactrian camel occurred possibly 
from as far west as south-east Russia, but certainly from the Iranian plateau and 
Turkestan through central Asia to northern China, where according to the most 
recent reports it may still survive. 

(4) For the dromedary, only one domestication centre can !x> demonstrated, 
namely in Arabia. In all probability this means central Arabia, though the south is 
not ruled out. Concrete evidence from central Arabia is, however, still wanting, the 
material being supplied by adjacent countries, It is possible that its domestication 
had been achieved in the fourth millennium a.c. Successive waves of dromedary- 
breeders emanated from inner Arabia at least from the second millennium onwards. 

The centre of domestication of the Bactrian is still obscure. It may have lain far 
to the east of Turkestan and the Iranian plateau. In the first half of the first millen¬ 
nium a.c., however, it appears to have been well established in Persia. 

(5) The dromedary (and the same appears to apply to the Bactrian in central 
and east Asia) was not accepted by the ancient city civilizations and farming com¬ 
munities until the first millennium A.D., though its military value was recognized 
earlier. The reasons for this rcfiisal are many, and eh icily economic: it is a slow 
breeder, bad-tempered and difficult to train, and subject to diseases in non-arid 
climates. Its unpleasant odour might have been forgiven in the ancient Orient, but 
the difficulty of keeping other domesticated beasts quartered with camels was a 
serious matter. It must not be forgotten that ancient cities were in a cramped 
condition for reasons of defence, and the agricultural land in the river valleys was 
parcelled out and used to capacity. Thus camels, which need pasturing on a large 
scale, are unpleasant to other beasts and reproduce but slowly, were not a feasible 
proposition. 

They were admitted into the towns as vehicles of the desert trade. For other 
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purposes they were not needed* and not wanted, since neither the city-dweller nor 
the cereal farmer could cope with them, 

(6) Conditions changed profoundly, however, when the agricultural lands of 
the Near East and the southern Mediterranean began to show signs of deterioration. 
The causes were several* the one underlying all others being that the water tables of 
these areas* which reached a high level in the Last Pluvial* have not been sufficiently 
replenished under the less humid regime of the Postglacial* The scene was thus set 
for an increase in the aridity of the soil climate wherever man destroyed the natural 
vegetation cover either by ploughing or by grazing* The resulting ‘soil erosion" by 
water and wind, and the abandonment of vast tracts of agricultural land that has 
lo$i all fertility, is today a well-known phenomenon. Whenever this happened, wide¬ 
spread shifts of population* were the result* and it is likely that many prehistoric 
and historic movements were caused in the first instance by soil wastage in zones 
of primitive agriculture. 

From the camePs point of view, there were obvious advantages in this process. 
Not that it was allowed to enter such areas as a wild animal, but as a domesticated 
beast it became increasingly popular* The originally settled inhabitants, finding 
themselves compelled to lead a semi-nomadic life, adopted the camel* On the other 
hand* true camel nnmads would invade such lands from, or across, the desert. The 
restriction of agriculture to a few localities left so much wasteland that the pasturing 
of the camel was no more a problem. 

Apart from countries farther cast, about which too little is known, Syria and the 
areas south of it were the first to be affected. The dromedary-using sheikhdoms of 
northern Arabia made their presence felt towards the end of the second millennium 
b.c. By the ninth century b.cl wars with the Assyrians who wanted to guard their 
lines of communication with the western sea became frequent. They ended with the 
subjection of the Arabs* The Assyrian* Syrian and Palestinian kingdoms thus came 
into close contact with the domesticated dromedary which, in the centuries between 
the seventh and the first* very slowly gained in popularity, notably in Syria* 

Its most conspicuous spread, however* coincided with the first four centuries of 
the Christian era* The Romans had a hand in it in that they employed camel corps 
as troops in the dry borderlands. But this was not the only way by which the drome¬ 
dary readied the extreme west of the Roman world in Mauritania. 

(7) By the middle of the first millennium B.c* the dromedary appears to have 
obtained a foothold on the African coast of the Red Sea. T hence it entered the 
deserts of upper Egypt, and reached inner North Africa, spreading from oasis to 
oasis and reaching Niumdia at the latest in the first century b*c. This move in all 
probability absorbed what little remained of the wild North A Trie an dromedary. 
Naturally, the beast soon became popular in the interior where growing soil desicca¬ 
tion, largely following the destructive practices of Roman agriculture, made plenty 
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of camel pasture available. It began to replace the horse in the countries away from 
the coast and the mountains. 

FIk. spread of the dromedary received a final impetus with the wars of Islam. 
This creed came to Africa with the Arabs who did not fail to bring their dromedaries^ 
and with them they went as far as the climate would allow. 

(8) The eastward spread of the dromedary hegan in the Persian and continued 
in the Hellenistic period. Since it is more sensitive to winter Frost than the resistant 
Bactrian, it has succeeded in replacing the latter in parts of the Iranian plateau onlv. 


*4 


The Onager 


SCIENTIFIC NAMES — Eqtmf hemcnus Pallas liemiciu', half-ass, or Asiatic wild as*). 
Geographical races: 

EM. wager Boddacrt (onager; Russian Turkestan, Persia h Afghanistan, localized). 
Very closely related and usually included with the onager: EM. khur Lesson (Indian 
onager, wild ass; south-easi Persia, Baluchistan, Cut eh); EM. hemipfm Geoffrey (Syrian 
onager; Palestine, Syria, Iraq, now probably extinct. Domesticated in Sumerian times.) 

£, hrmwnus hemionus Pallas (kulan + djiggclai; Altai, Mongolia). E,L kiting Moorcrofi 
(kiang; western Tibet, hadak}* 

I t is not generally known that, prior to the introduction of the domesticated 
horse into Mesopotamia, the half-ass or hem tone was domesticated by the ancient 
Sumerians. The half-asses, familiarly but incorrectly known as Indian wild asses, 
or correctly as kulan, kiang, onager and djiggetai, respectively, have nothing to do 
w ith the true wild ass of Africa. They are an Asiatic group of horses with a certain 
number of ass-like characters. They must be regarded as a separate species, or, better 
still, as a group of subspecies, in some respects intermediate between the true horse 
and the true ass. Geographically, too^ they occupy a separate area, namely the dry' 
belt from Mongolia through central Asia to Syria. West of this, and continuing it 
in Africa, lies the area of the true ass- 

In the time of the famous naturalist Pallas, the kulan, one of the hemiones, 
occurred as far north-west as the European border, where it overlapped with the 
true horse. Being an animal of the steppe and capable of withstanding very cold 
winters, it is perfectly possible that at certain times in the Upper Pleistocene it 
was able to spread temporarily to central Europe. Remains of a hemione-like horse 

3 6 7 
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have been reported repeatedly from loess deposits and oilier steppe environments, 
for instance from the Mousterian site of Wallcrtheim, near Mainz in western 
Germany; the Mousterian site of Liiringsdorf near Weimar iit central Germany; and 
the Magdalen!an sites of Kesslcrloch and Schwckembild in Switzerland* But 
Stehlin has pointed out that these determinations are not based on sufficient material, 
1 he specimens might indicate either the presence of a second race of true horses or 
of a true ass such as Equus hydmniinus. 

The onager is easily distinguished from the horse (Fig, 14 : 1); its ears are longer 



F ia. 14: J + The onager, Ihc bcisi kiinfwii nf the hatf-asses. 

This specie* s-Lill survives in nnnh-ivrst Jnctia an die dry 
flats nf tbc Rann of Kutt ii 

than those of the horse but shorter than those of the ass. The front hoofs are narrow, 
there are chestnuts on the forelegs only, and (readily recognizable in pictures iFig! 
141a)) the tail is short-haired for a long distance from its root, so that it appears 
tufted, In the horse the Jong hair starts almost immediately at the root of the tail. 

The onager group comprises the now extinct Itemionc of Mesopotamia and 
Syria. Less dian a century ago they were still fairly abundant and La yard, the 
great pioneer of Mesopotamian archarology, saw them alive. The onager has been 
regarded as untamable. We owe to Sir Leonard Woolley the discovery that this 
view is mistaken. In tire Royal Cemetery* of Ur in Ghaldaea (c. *500 b.c.) pictures 
were found of animals drawing chariots. These animals looked somewhat like 




Fie. 14 : 2. Mmait- from tbr Great Rftnm of the Roman 
villa at Xcilntg, near Trier. West Germany, net'Gild 
century a.d. Ee shows a tiger Maying an onagicr. Aa bosh 
tigers and onagers are foreign to Germans mosaic 
illustrate* Ehc fa I la r y stf regarding the species depleted 
as native lo the country* This has been done repeatedly 


horses* or perhaps more like mules. Woolley, however, recognized them correctly as 
onagers. This view was not generally accepted until Hitzhdmcr studied the bones 
found at Tell Asmar. At this place bones of the genus Eqms were present in large 
numbers which, after careful examination, especially of the metapodinls, prov ed to 
belong to the onager. In this way Woolley’s identification was confirmed by osleo- 
logical evidence. 

By now quite a number of representations are known of onagers tamed by the 
Sumerians, The most characteristic is the elect rum figurine from Queen S hub-Ad’s 
chariot pole £c. 2500 B.c.) 1 Fig. 14:3). Another rein-ring carrying the model of an 
onager, but made of copper, has been described by Mallowan. Il appears to date 
from about tile same time. The animals drawing chariots on the war panel of the 
Royal Standard of Ur are almost certainly onagers, since they have the typical 
tufted tail. It appears, therefore, that hi the third millennium b.c. the onager was 
used as a draught animal. It is, however, not certain whether the onager was truly 
domesticated at the time, so that its breeding was controlled by man. It is quite 
conceivable that the animals were obtained by catching foals (Fig, 14 : 4) and taming 
A.n.a.n.A, — 9A 
























Fig, 14 : 3. Si Ever rein-ring 
surmounted by an elcxtmm 
onager* From she rharjot of 
Queen Shub’iul of Ur in 
Mesopotamia, From the 
myaJ cemetery, c r -4500 b,c. 
For melhod of use see third 
tegislrr of War Fand, Fig, 
14:6. Original in British 
Museum 



Fig. 14 : 4- Capturing onagers with hs*os. A scene from the Palace of A^hurhanipal 
at Nineveh, Room S, British Museum., No, 1S4B&Z 
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them. In this case the Sumerian onager would have been employed* but not truly 
domesticated* much as the Indian elephant is today* With the introduction of the 
horse into Mesopotamia, early in the second millennium b.c. t the onager disappears 
from the list of animals in the sendee ofman. 

It is not unlikely that the use of the onager was in the first instance a mere imi¬ 
tation of the use of horses in neighbouring countries* Quite apart from the question, 
however, ol whether the horse was in the service of man already in the third millen¬ 
nium BiC+j, the method of bridling was different from that of the horse, for w hich the 
bit is the normal contraption used almost universally throughout the world. The 
Standard of Ur makes this evident. On it, the onagers are wearing rings in their 
noses (Fig. 14 : 5) when not harnessed (see the i Peace’ panel). When harnessed 
they wear in addition a strap tied round the jaws and connected with a further strap 
running round the head behind the ears (Fig. 14. : 6). HiJzhrimrr thinks that the 
jaw strap was the main means of bridling, whilst Woolley holds that the guide rein 
attached to the nose-ring was used for this purpose. In either case the method of 
bridling would have differed from that practised for the horse. This suggests that 
the use of the onager For traction was based by the Sumerians on the use of cattle for 
the same purpose, and not directly copied from the horse. 

Whilst the evidence for the domestication of die onager about the time of the 
royal tombs of Ur is unambiguous, there is one doubtful record on a vase from 
Khafajch which has already been discussed in connection with die horse ;p. 

II this fragment indeed depicts onagers* it would push their domestication back to at 
least 3000 bx\ Outside Mesopotamia the onager does not appear to have been 
used. There is a single exception, a scene from Thebes in Egypt, where a chariot 
drawn by two beasts resembling onagers is shown. They are not meant to be horses, 
for these arc shown in the row above; their tails are ta veiled and their ears too small 
lor asses'. Maybe this scene depicts one of the many experiments in domestication 
that the Egyptians made* or else tin- idea w as imported from Mesopotamia, Onagers 
were available to the Egyptians in nearby Palestine. 

Whilst the use of the onager for traction in Mesopotamia was thus abandoned 
as soon as the horse became available, it may have played a part in the breeding of 
mules right into the Roman period. Many classical writers refer 10 the crossing of 
horses with wild asses in countries where no true asses ever occurred in the wild state* 
iacitus mentions the asini agr^ks of the Syrian desert. The mountainous highlands 
ol Armenia, Phrygia and Lykaonia abounded in them* and they are expressly called 
onagri. From Asia Minor one continues to Persia, where hemioncs arc known to 
exist. In Turkestan we have an archaeological record from Anaii, for the notorious 
Anau horse is a hemione, as was first established by Hilzhrimcr. In north-west India 
onagers still exist in numbers, and the few bones found at Mohenjo-Daro, which 
Sewell {1931) compared w ith the Anau horse* are likely to belong to Indian onagers. 




Figs* 14:5 and 14 : G. Peace and War Fanch of the Standard nf Ur, a box covered wilh 
iiio&airs measuring about ii> inches by 21 inched linn dynasty of Ur, Mesopotamia. The 
first ami third registers of the War Panel show four-wheeled chariots drawn by onager* 
{note the tails!) The third register of the Peace Panel shows captured onagers. In the 
second there appear oxen, goat and sheep, as booty, Original in British Museum 


[ have had an opportunity to observe wild onagers in the Rann of Cutth* There 
they live mainly on the sparse vegetation of islands that rise above the salt flab of 
the Rami' Their number in this area must be at least a thousand* The herds number 
from a few individuals to about one hundred and they associate both with nilgai 
antelope and Feral zebu. It was interesting to see that, when disturbed* the onagers 
would flee on to the open salt flats, where their progress was unimpeded, whilst 
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both nilgai and zebu would run into the scrub of the islands. This urge to escape 
from cover (which may hide dangerous enemies) must have done the species untold 
harm ever since the invention of long-distance projectiles, such as bows and arrows. 
The maximum speed at which these onagers could move was thirty-five miles 
per hour (about fifty kilometres), but they could not hold it for more than a few 
minutes in formation and would then disperse. All the time they were trying to 
look behind them to check on the movements of the pursuer [the jeep), On the 
occasion of these pursuits I was reminded of the reliefs of onager hunts from Kuyunjik* 
Onagers, therefore, arc extremely swift-footed* Since they are more difficult to 
guide than horses, they are less suitable for the drawing of chariots. They continued, 
however, to attract the attention of mule-breeders who wanted to improve the ass. 
Pliny maintains that they are easily tamed (contrary to the view now prevalent) ; 
and Columella (VI, 37) relates that male onagers were crossed with female asses, 
Petronius mentions mules bred from malt: onagers and female horses; they were 
regarded as particularly valuable. There are too many reports of this kind to dis¬ 
card them. On the other hand, since asses readily become feral, it is conceivable 
that some refer to true asses that had run wild. 

Onagers were from time to time shown in circus games in Rome. They are 
very' rarely mentioned, however, and thus do not appear to have been popular. 

When the horse appeared tn Mesopotamia early in the second millennium a.c. 
it replaced i he onager in a very short time. The reason fur this rapid change-over was 
undoubtedly the greater docility of the newcomer, its superior strength and the 
simultaneous introduction of the horse-bit and two-wheeled chariot. 


Ass and Mule 


SCIENTIFIC NAMES -Equui hjidnuiiirms Reg, ( Upper Pleistocene; small as$ of Italy and 
other parts of Europe, also similar form In Palestine and Jordan. Possibly identical with 
the extinct North African wild ass.) 

%n« Diiniti winus L. (ass, donkey; domesticated form, probably derived from North 
African wild rare, now extinct, to which this name would apply). E.a. nfricanus Fitz. 
(Nubian Ass; Sudan), E.a. somatiensis NoacEt (Somali Ass; Somaliland), 

T he true asses, as distinct from the half-asses or onagers, are of purely African 
origin. U p to the Roman period there appear to have existed three wild races: 
one in north-west Africa; one in north-east Africa, where it occurred in the 
mountainous semi-deserts of Nubia and the eastern Sudan from the Nile to the 
shores of the Red Sea; and the third, the Somali race. The first is now extinct, the 
second almost exterminated. The North African race, known from rock pictures and 
Roman mosaics, was Jfist seen in the Atlas Mountains anti did not survive the 
Roman period. The Nubian wild ass was reported to be extinct in 193=;, except for 
a few specimens surviving in zoological gardens, but some still appear to be roaming 
over the countryside (Fig. 15 : 1), though, of course, they may have been reinforced 
by domesticated escapees. It is possible that the original range of this race extended 
to the western Sahara. If Canon Tristram’s description is correct (he is usually 
reliable) the pattern of stripes of the asses of the Hoggar Mountains in the Sahara 
agreed with the Nubian race in his day (c. 1870). The third wild ass is restricted to 
Somaliland, where it still survives under careful protection. There is no evidence 
that this third nice has played a great part in the domestication of the species. 
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Fig. 15 : 1. Captured 
Nubian wild as*. Abu 
Hamad* northern Sudan, 
Photo kindly supplied by 
Mr Sadik Mur of the Sudan 
Antiquities Sen itc 


No doubt the original area of distribution of wild asses was more or less con¬ 
tinuous from Somaliland through the Libyan Desert to Morocco* Moreover, true 
wild asses occurred in southern Europe in the 1 "pper Pleistocene, They were par¬ 
ticularly common in Italy, but became extinct there long before domestication began* 
They have been named Eqttus minus hydruntinus, Stehlin and Graziosi (1935) devoted 
to it a detailed study which has removed several uncertainties. This little ass was 
recognized and described from the Upper Palaeolithic cave called Grotta Romanelli 
in Apulia, by Regalia, who at First considered it as a relative of the hcmiones. Later 
he changed his view and attached it to the minus group. This interpretation has 
since been upheld, even bv the latest authorities; it implies that the asses, now ex¬ 
clusively North and East African, had in the late Pleistocene spread to south-western 
Europe, either via Spain and France, or via Sicily, 1 and occasionally penetrated 
into Germany and England, This disposes of the many much-disputed fossils variously 
described as a small Equus caballus or as E, minus or t most frequently, as E. krniiorm. 

Quite recently {Bbkonyi, 1958; Xecrasov and Haimovich 1959, i960) finds of 
Equus hydrant imis have been reported from die Azilian of the Crimea and the early 
Neolithic of Rumania, Hungary and north-east Yugoslavia* It remains to be seen 
whether this Postglacial E. hydruntirtus is the same as the Pleistocene form. 

The ass was first domesticated in the valley of the Nile. In Egypt it was know n as 
a domesticated beast from at least protodyriastic times onwards. It is depicted on the 

* See Stehlin and Grazcut (1935). 
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Xngada palette as tribute from Libya and on a panel in the tomb or Sahurc, fifth 
dynasty, c. 2650 ».c. !, Fig. 15 : 2), Antoni us, therefore, considers it as possible that 
the ass was first domesticated in Libya. Thence the practice would have spread to 
Egypt. On the other hand, the dose connection which existed between Nubia and 
Egypt even in predynastfc times renders it probable that the domesticated ass 
contains a fair amount of sou thern blood. In due course, the wild asses of the whole 
of North Africa must have contributed to the domesticated stock. 


J lei. 15 : 2. Panel nF dom^ricaied 
animals from the tomb urSahtnre* 
fifth dynauy, e. Dj a The second 
reqiiirr allows uses* In ihe first 
register are rattle with rising horns, 
estcepi for one specimen which has 
harm domi-r urved. Screw-homed 
gciasi arc ill thr third register and 
the screw-horned sh?iep of ihr Old 
Kingdom In the fourth. After 
Hikheimer 


For long the ass remained an essentially African animal. It s spread into Asia was 
slow at first. Bones have been found in Early Bronze Age deposits at Tell Duwdr in 
Palestine (<■- 3000-2500 u.c.) and there is a pottery figurine from a tomb at Jericho, 
of Early Bronze Age III. From then onwards the ass is reported repeatedly from 
Palestine and Syria. Its bones occur at Gezer in the earliest layers, and clay figurines 
arc known. Damascus is ‘the town of the asses’ in cuneiform. The ass is frequently 
mentioned in the Old Testament, and shc-asses were popular for riding. The ‘wild 
asses’ mentioned in the Bible however were onagers, not true asses. 

Whether the ass had reached Mesopotamia in the third millennium is uncertain 
and Indeed unlikely. Bones claimed to be those of asses have been found in Meso¬ 
potamian sites, but most of them belong to onagers which were at that time domes¬ 
ticated bv the Sumerians. The fauna of Tell Asmar, however, did contain a few 
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bones which Hilzhdmcr considered as asses'. It is conceivable dm asses were oc¬ 
casionally imported from the West, but for sonic reason unknown to us the species 
was then not generally adopted. 

The tablets from Chagar Bazar in Mesopotamia (Gadd, 1940] mention asses* 
They were written about 1800 bx. Three kinds of asses are distinguished, all domes- 
treated, for their daily rations are specified. There is, however, no evidence of whether 
these creatures were true asses of African descent or hcmioncSi Their names do not 
reveal it, though they all begin with Anshe. . . which reminds one of the Latin 
Asijius . 1 he name of the horse which is mentioned also, though less frequently, has 
the same initial appellation. It is equally desirable to obtain more definite evidence 
for the identity of the horse. It is, however, mentioned in connection with a chariot, 
a point in favour of the true horse. 

From the studies of Herrc and Rohrs 1954)* however, it appears that the ass 
had reached Asia Minor in the Hittitc period, for they found that the small equals 
present in the tombs of Osmankayasi belonged to this species t 

In biblical history the ass appears for the first time (Gen- XII, 16) when the King 
o| Egypt piesents Abraham with livestock including he- and she-asses. There 
is perhaps be hi ml this the tradition of the importation of asses from Egypt into 
Palestine. The great spread of the ass across western Asia, however, coincides 
approximately with the period when the camel became frequent, and it seems 
connected with the increasing aridity of the Near and Middle East resulting from 
soil destruction. 

Even less is known of the early domestication of the ass in Western countries. 
Rock paintings discovered in 1947 at Ala con in the province of Terticl, Spain, depict 
an animal which indeed looks like a domesticated ass. They are believed to be of 
Neolithic age, but (he chronological position is uncertain. 

I lie modem domesticated asses arc mainly descended from the Nubian race, 
with which they agree in the presence of a stripe along the back and a vertical stripe 
on the shoulder. Races with stripes on the legs and the shoulder, however, arc more 
likely to be derived from the extinct North African race. Some tropical African 
breeds, like the Masai donkey, w hich lack the shoulder stripe, may be descendants of 
the Somali race. But apart from many breeds that have retained the essential charac¬ 
ters of the wild races, an astonishing variety of deviations is observed. The size 
varies from that of the Poitou ass, as large as a horse, to dwarf donkeys, hardly 
bigger than a sheep. In colour, though grey predominates, there arc black, white and 
even piebald asses. 

It appears that the ancient Egyptians did not use the ass for draught, and only 
Irom the Middle Kingdom onwards did they use it for riding (Erman and Ranke, 
T 9 2 3 i P- 583 ' It w as essentially a beast of burden, which was driven but never 
bridled. Only two ancient peoples practised riding on asses regularly, namely the 
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Jews and the Nubians. With the spread of the donkey in the last 2000 years* the 
practice of riding has been adopted almost everywhere, probably in imitation of 
horse-riding. Asses were, however* used for the treading of corn and for pulling the 
plough. In Arab countries one can today see peasants ploughing with a camel and 
an ass* two very unequal partners* but the only sources of kinetic energy available 
to them. The Bible deprecates the use of such unequal pairs* and says that ass and 
ox are not to be yoked together. 

The ass is indisputably one of t he most useful animals, and yet it is despised nearly 
everywhere. It is not fully understood why this should be so* In part* its stolid tem¬ 
perament has annoyed its master since time immemorial. By comparison with the 
horse and the mule it is inferior. Its Food requirements are extremely modest* 
thistles and straw are sufficient* a diet with which the horse would not be satisfied. 
Modesty* bowevei p was not in ancient times regarded as a quality of character 
worthy of admiration. In civilized countries the ass became the beast of the poor; 
of those who run Id not alford to buy and maintain the more pretentious animals* 
The patience of the ass likened it to the slave. It is probable that all these factors 
Contributed to its low position in the social scale of domestic animals. 

Originally* the ass was not despised. The Egyptians w r ere proud of their white 
asses ? and the large and graceful asses of Muscat have until recently served as pro¬ 
cessional mounts for the family of the Sultan of Zanzibar,, Some Romans* too, 
appreciated the beauty of the well-bred asses. Varro relates that the Senator Q. j 
Axius paid 400*000 sesterces for two pairs of draught asses* and Pliny that an ass 
from Reate in Sabinia was sold for 60*000 sesterces. This province was renowned 
for its excellent asses, sis was Arcadia in Greece. Probably because of its assoc i si lion 
with corn and flour, the ass was the sacred beast of the goddess Vesta. In 260 b.g. 
a On* Cornelius Seipio Arina was consul, and his name is believed to be due to his 
large cars. Ifso t one might assume that at that time the im had not yet been reduced 
as much in estimation as it was in later times. 

The primary function of the ass was as a beast of burden, which it always re¬ 
tained (Fig. 15 : 3). In ancient Egypt it had to carry the harvest, and in time of war 
it transported war materials. In addition* the wealthy used it for conveyance* a 
saddle or litter being carried between two asses. Riding appears to have become 
popular only after the Greek civilization had contacted Egypt, though it was done 
occasionally bclbrc this (Fig + 15 : 4), such use of a medium-sized beast of burden 
being too obvious to be overlooked. After the introduction of the horse* asses may 
have bren tried for traction. There arc some pictures* but it is not clear whether 
they represent asses, hemionesor mules. In addition, donkeys were used for threshing, 
like cattle. 

In ancient Greece and Rome the ass had become the beast of burden of the miller* 
the gardener and the smallholder. In the mill it was compelled to turn the stone* 
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walking blindfolded in a circle. This was, of course, a very ordinary method of 
obtaining circular motion, and it is used today in many parts of the Orient, especially 
in connection with irrigation, both camel and cattle being used also. In Europe it 



Pig- Shuri-!cs*t*rd donkey used fur transport in 

aovnth Connemara, Ireland, Jt £■ curious that the donkey 
has retained a stronghold on that island up to the present 
day. Photo by J. Allan Caih 



Fiq T 15:4. FifUwfynasty picture of a gentleman 
travel! in% on the back of an ass. This shows t he early use 
of shr beast fur human transport, After J^piius 
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was common practice in the Middle Ages in all kinds of factories and in mines, but 
small horses ware employed as well (Fig. 15 : 5). An ass still draws water from a 
well at Carisbrooktt Castle on the Isle of Wight : Fig. (5 : 6, . 

Curiously enough, the flesh of asses was eaten but rarely, and in Rome only by 
the very poorest. It is possible, though not certain, that the taboo on eating horse- 



Fig, 15 : 5, Another example of the exptailattdn nf animal energy: iruxlel of a horse- 
wheel of a,l>„ 1S00 used for buttrr< hurraing. In Devon similar wheth were in use 
until recently to wnrk eider presses. Science Museum (Crown copyright ; 


flesh was applied to it because of the dose affinity of the two species. Nevertheless, 
the meat of wild asses (presumably hemiones or feral beasts) was highly esteemed in 
western Asia, 

The milk of asses was regarded as a very valuable product and all sorts of proper¬ 
ties ascribed to it. It was believed to be a remedy for ailments of the lung, liver, gall¬ 
bladder and the kidneys. This is not mere superstition. Ass's milk resembles in 
composition human milk and is therefore indicated in cases where cow’s milk may 
cause digestive upsets. Until only a few years ago it was sought for to help cure cases 
of meningitis. Apart from strictly medical uses, the milk of asses was regarded as a 
very effective means of obtaining a white complexion. Poppaea, a wife of Nero, had 
500 shc-asses in whose milk she used to bathe. The large number was necessary 
as the yield is small. 

Much use was made of asses' dung in classical medicine. Columella, however, 
was realistic enough to recommend this material as an excellent manure for the 











Fig, 13:6. The ass used as a sourer of energy in a irtad-whcd rasain^ the bucket 
from the well at l j risbrnnke C»tle r ]fi[e of Wight, Similarly* are usrd 10 work 
various types of w Keels in (he smith, for in&lancc in Tunisia. Elsewhere carnets and 
rattle arc used for thr same purpose 

garden, and for pomegranates in particular. From the skin of the ass parchment was 
made. 

In ancient religion and legend the ass played its part, though it is often difficult 
to distinguish ass from mule and cither from the hemionc. King Midas I of Sardis 
was deified and shown in the shape of an ass. Keller offers the following interpretation: 
The River Paclolos near Sardis was full of sand containing gold. In order to obtain it, 
asses’ skins were used. The legend subsequently appeared that Midas bathed in the 
river and gave it its abundance of gold, since everything he touched was converted 
into this metal. Behind it is apparently the simple fact that Midas organized alluvial 
gold mining in the sands of the Pactolos River, 

The sex life of the ass is spectacular and full of temperament, hence it is only 
natural that there should be frequent allusions toil, and the beds ol Roman married 
couples were often adorned with asses' heads. In the Hellenistic period the animal 
was associated with Priapus and Dionysos i Figs. 15 : 7 and 15 : 8), Hie Large asses 
bred by the Karamanians, 1 which were used in wars, were sacrificed to their war god, 

1 1 cannot locate this people. The reference IS tom Keller, p. 267, 
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Hu: most re mark Li hlr association Is that with Typhon, identified with the ass- 
headed Egyptian god Seth- He was ah Ip to do evil to others, and Greek and Roman 
competitors had his effigy engraved on small leaden tablets, together with some 
magical symbols- With these they hoped to cause accidents to rivals in the races bv 
throning the tablets at them, Keller holds that the asinine crucifix of the third 


f’lfi- . j- Greek silver coin From Mendf showing an ass, 
700-4R0 n.c. 


he- 15 : H. Another (ctradrachm from Mende showing 
Ul,J ' lV,os nd,n * “ 4 «o 4 ‘"> Et c. This irenc wM popular 

ai , 1 lc ljmr ari “ "‘frrfcti lo ihr good quality of ihr Mendean 
n ine which was evidently much enjoyed hy Dioonoa. The 
earlier com, however, shows what in suppled 10 fie a crow 
on the hack of the ass, bo I die ronnectioo with wine it char 
S1DCC 8™P** ■» indicated m ihr background. h may be that 
the animal was sacred in this town for reasons oilier than the 
Dionysian connection 



century a.d., which was found on the Palatine and shows an ass-headed figure 
hanging on a cross, belongs to this Typhon-Seth complex and is not intended to 
dende Christ* The inscription says ‘Alcxamcnos worships God’. Il can be interpreted 
either way. r 

The ass was generally absent from northern Europe until presumably the Middle 
Ages- Curiously enough, even in the Roman period it did not strike roots except 
along ihe Mediterranean coast of France. Nevertheless it must have reached the 
north Irom time to time. Only Boessneck (1953) mentions three molars from 
Cambodunum (Kemp ten im Allgliu) which he regards as possibly asinine, and 
which date from the Roman Imperial period (f. a.d. i 4-250) 

The mule 

The greatest contribution to animal husbandry that the ass has made is as pro¬ 
genitor of the mule. It is known that in earlier times crosses were attempted between 
heminnes and asses, as well as horses and asses, but of the several possibilities only 
one proved really successful, the hybrid between the male ass and the female horse, 
i,c. the mule. The product of the union of a mate horse with a female ass is called* 
hmny; it is on the whole rare. Pohlig found that hinnies were valued as good for 
riding in Persia, and Pallas mentioned them from China. 

The mule, however, was and still is the normal cross in the lands surrounding 
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the Mediterranean. It is strange to find that two species should be compelled to 
interbreed — they do not do so of their own free will — whilst the progeny is not even 
fertile. Pliny and Varno mention eases of fertile mules, and others have been reported 
since. Nobody, however, has tried to base the breeding of mules on these rare 
fertile specimens. Even the ancients were wondering how mule-breeding was 
invented though they were by no means unfamiliar with the crossing of species. 
After all, Led a is recorded as having interbred with a swan! Both Anakreon and 
Homer ( lliad t II) attribute the invention to the Myri and Enctiof Asia Minor. One 
wonders how much hemionc blood went into these early mules. In the Bible (Author* 
ized Version, Gen. XXXVI, 114}, however, the Edomites and Hosites are stated to 
have invented mule-breeding. Mount Seir of Petra, where Genesis would place it, 
would indeed have been an admirable place for the use of the sure-footed mules. 
Unfortunately, translations other than the Authorized Version, including Moffat 
and Luther, substitute *hot springs* for ‘mules 1 , which is equally possible in that 
area and rather spoils the use lor the mules. Western Asia is in any case the likely 
place of origin, where horse-using peoples met the as. 

Mule-breeding is an an, and certain districts which specialized in it became 
famous in antiquity. First-class mules yielded high prices and were lit to be used by 
the imperial family* Empress Poppaea had golden sandals made for her mules, 
whilst Nero’s had to be content with silver horse-shoes. It is quite probable that 
the mountainous nature of the Mediterranean countries made the mule so popular. 
It is sure-footed, careful and able to carry fragile loads on narrow mountain paths. 
Its gait is softer and more even than that of horse or ass, hence it was popular with 
the Ladies for riding and drawing carriages. For the same reason it was used to draw 
the hearse. That of Alexander the Great was conveyed from Babylon to Alexandria 
by a team of sixty-four mules. Mules were also attached to the Roman army for the 
transport of weapons* and they were equally important in the imperial postal 
service. 

On the whole, the same qualities render the mules useful in Mediterranean 
countries today and in other lands that have been colonized from the Mediterranean, 
and particularly from Spain. 







GROUP IV 


The Pest-destroyers 


An interesting group of domesticated animals is the several sma I ] carnivores 
£—\ that have specialized in preying mainly on rodents. Since rodents became 
A X storage pests as soon as the problem of preserving a supply of grain from 
harvest to harvest was solved, these carnivores inevitably became the associates of 
man* both having the same goal. The chief species are the cat, the ferret and the 
mongoose. It is very probable that none nf these was deliberately domesticated. An 
overlap of social media occurred* and since the animals were so obviously useful 
man cared for them or even regarded them as sacred. The cat and the mongoose 
entered into die human environment in Egypt, whilst ^he ferret appears to have 
originated farther rust. 

The history of the cat is the best known and must serve as the chief example. 
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The Cat 


SCIENTIFIC NAMES —Felis liutensis Martel I i : Yillafratichian of Italy, possibly aiicflintl 
to following), 

Felis nktstrif Schreber (European wild cat; from Scotland and Spain to Causasus and 
Alia Minor; never domesticated). 

F. libira Forster isyn. ornatn Gray, F. ocktr«ta Gmd.; yellow cat, African wild cat, 
desert cat; from the Balearics, Corsica. Sardinia throughout Africa, Arabia to India; 
ancestor of domesticated cat), 

F. manul Pallas (manul, Pallas’s cat, steppe cat; northern Asia), 


Among the domestic pets kept in the towns of England, the cat probably tops the 
f-\ list so Far as numbers go. But, unlike other domesticated animals, its associa- 
A V, tion with man has been relatively short and, in spite of the moose-catching 
propensities of some breeds, domestication was in this case only in part guided by 
economic considerations. 

The domestic cat belongs to the genus Felis in the narrowest sense, which has 
its chief representative in the wild cal [Felis stloestris), a species that has become 
extinct in many parts of Europe, though it is still Ibund in some parts of Scotland. 
It Ix-longs to a group of wild cats, often classified as distinct species, with n wide 
distribution and somewhat different habits. The European wild cat is the northern 
forest cat, It is found from Europe to the Caucasus and Asia Minor and is decidedly 
adapted to dense vegetation and the climbing of trees. The second member of the 
group is the manul (Felis manul ), the steppe cat of central Asia. The third is the 
‘yellow cat* [Felis lifyca) which occurs throughout Africa and extends to Syria and 
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Arabia* A race of this extends into India, where I have secn it roaming about in 
the dry scrub of Gujarat. In the Himalayas, however, other races occur which 
resemble the European wild cat, living in similar forest conditions. These ‘species' 
replace one another geographically. Although each may be divided into a number 
of geographical races, they are hardly more than geographical and ecological sub¬ 
species themselves* This is confirmed by the fact that the domestic cat interbreeds 
with the European wild cat. Moreover, Dorothea Bate {1905) has shown that forms 
transitional between the yellow cat and the European wild cat exist on Mediterranean 
islands. According to Stehlin (1933), the wild cat may be the descendant of a cat 
from the Upper Miocene of Olivola (Italy called Fefu lunensis Martclli. Only the 
fragment of a lower jaw is known, which agree* closely w ith the modern wild cat. 
A very similar fragment was described by Deptfret from the Lower Pliocene of 
Perpignan in France. This was so much like the African wild cat that the author did 
not propose a special name for in It is conceivable therefore that the ancestral line 
of our cat begins with Dcperets cat and passes through Martellrs species to the wild 
cats of the Pleistocene, though more material is required before definite pronounce¬ 
ments on phylogenesis can be made. 

Remains of wild cats are known from a fair number of Pleistocene localities, such 
as Mosbach and Matter in Germany* Hundxheim in Austria all these are Lower 
Pleistocene); Grayson the Thames Middle Pleistocene); Taubach Ehringsdorf in 
Germany, LutieUYiel in France* Kent's Cavern in England, the Grotte du Prince 
at Grimaldi and the Grotte dr PObservatoire at Monaco both on the ItaloFrench 
Riviera) and Kesslerloch and Schweizcrstwld in Switzerland all these of Upper 
Pleistocene age). In the majority of these places the cat was a contemporary of 
prehistoric man. There are many other localities. 

Some of these fossil remains have been referred to the European wild eat, but 
others to the African cat or to the mamil. Boyd Dawkins (Dawkins and Jackson, 
1917), for instance, ascribed several European specimens, from Lurid-VieI in France, 
from Chokier in Belgium and from Bloadun in Somerset f to the African cat. The 
same was done by Scharff 11906) with certain Irish remains and by Boulc (1910} 
with those from the Riviera caves mentioned in the East paragraph. On the other 
hand, Studcr thought that the cats from the Kesslerloch and SchwcfrersbiJd in 
Switzerland belonged to the steppe species, the manul. 

Whilst these cats are easily distinguished by the colour and length of their hair, 
it has been found by Stehlin, Pocock and other workers that one cannot distinguish 
them with certainty on characters of the skeleton. Extreme individuals may be 
identifiable, but there is so great an overlap in measurements and the relative 
proportions of the skull, the teeth and the bones of the extremities that the majority 
of specimens cannot be placed with certainty. All the fossil specimens known from 
Europe are likely to belong to the stock of the European wild cat, which perhaps 
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produced various ecological types according to the environmental conditions pre¬ 
vailing at certain times in certain areas. 

The wild cats never played a part in the economy of Palaeolithic or Mesolithic 
man. Finds made in the lake-dwellings of Switzerland (Neolithic and Bronze Age) 
and even in the Iron Age lake-dwellings of Glastonbury* in Somerset, are now 
regarded as belonging to the wild form. In Glastonbury* for instance 3 where animal 
remains were identified by Dr Wilfred Jackson, bones belonging to five cats were 
found associated with other small wild carnivores like fox, otter, marten* weasel and 
polecat. There is thus no reason to suspect that the cals were domesticated. 

Unfortunately, it is as difficult to recognize a domesticated cat from its skeletal 
remains as it is to distinguish the wild races from each other. Domestication is 
therefore often more easily established by the archaeological circumstances of a 
find than by its osteological investigation. In the Roman town of Silchester the 
remains of several cats were found. The investigator, H. Jones 1906). did not rely 
on skeletal characters when he pronounced these as domesticated* He was merely 
able to make a negative statement, namely that they showed no characters which 
suggested that they belonged to the wild form. On the positive side* he refers to the 
footprints of cats observed on tiles front Silchester. + fr is certainly more likely that 
domestic cats should walk across tiles laid out to dry at their place of manufacture, 
than that wild eats should do so/ 

Nevertheless, it is possible in certain cases to make fairly definite pronounce¬ 
ments ns to the wild or domesticated condition of cals. Although there is a great over¬ 
lap in all characters, certain extremes are confined to either the wild or the domesti¬ 
cated forms* Externally, tame cats with a colour and pattern of coat resembling the 
wild form arc disunguished by their slightly smaller average size and shorter hair. 
In fact, it is the long fur and bushy tail which make the wild cat appear so much 
stouter than the tame one; there are no corresponding differences in the skeleton. 

Most of the differences in the skeleton which have been claimed as distinctive 
arc related to the differences in size already mentioned. It is, for instance, highly 
probable that a cat’s skull measuring less than 90 mm. from the incisors to the 
condyles comes from a domesticated specimen, whilst one measuring more than 
105 mm. is likely to belong to the w ild race* Similar differences are observed in the 
lower jaw. The bones of the body, however, arc even less reliable, since there arc 
high-legged and low -1 egged domesticated breeds* Of the former, the Manx cat is 
well know n. 

Some other characters found in the proportions of parts of the skull and of the 
lower jaw are mainly the results of domestication- Some tame breeds have a shortened 
face, hence their skulls are very broad across the eye-sockets and their premaxillary 
bones rise moie steeply than in the w ild forms. The lower jaw of the tame cat has a 
longer gap between the canine and the premolars than that of the w ild one. This is 
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due to the smaller size of the teeth. The latter is most noticeable in the last tooth 
of the lower jaw, which is the first molar. Also* the anterior and posterior edges of 
the first molar of the lower jaw often rise more steeply in the European wild cat 
than in the domestic eat as well as the African, This character is not consistent 
either, perhaps because the European and domestic cats have interbred frequently* 
but for what it is worth it suggests that the lame cat was originally derived from the 
North African race. This has of course been put forward Jong ago on other grounds. 

The names for the cat come from the Near East and from Africa. It is believed 
that ‘puss 7 and "pussy’ tire derived from the name of the Egyptian goddess Pasht* 
Baste t or Rubastis. "Tabby 5 is apparently of Turkish origin, as there is a word tdabi* 
On the other hand* Hitti {1:956) says that it is derived from the name of a striped 
fabric first manufactured in the twelfth century and called after Allah, an Umayyid 
prince in Baghdad. E CaT itself is according to Keller of North African origin^ where' 
it appears in various forms in Berber languages. In Arabic it is quit ft ft. Linguistics 1 
thus confirm the biological evidence Ibr the origin of the domestic cat. The Latin 
word eattuj, obviously derived from Berber or Semitic* was first used by Palladiiis 
in the fourth century; it is much later thanjWir, which apparently merely meant a 
yellowish carnivore and, therefore, it not diagnostic. 

There are two records of cats from early prehistoric sites which have to be 
mentioned. The first is pre-pottery Jericho, where a single molar was found in a 
layer dating from about 6700 b.c. Zcuner, 1958a). Since at that time only the 
goal was certainly domesticated, this single tooth may have belonged to a wild 
visitor. The same is the most likely explanation regarding the other early prehistoric 
locality, which is Har&ppa in the Indus Valley (r. 2000 b.c.)* although Prashad 
(1936) thinks it was domesticated. 

It is not known Ibr certain whether or not the cat was domcsiicatcd in Egypt 
in prehistoric times. A fragment of a jaw found in predynasdc Abydos belongs 
probably to the w ild form* though Bmnton {1937) thought they were already tamed 
at that time. No reliable records appear to be known from the Old Kingdom* whilst 
from Middle Kingdom limes only wild representatives arc known, such as that of a 
cat in a papyrus swamp from the tomb ol Khnumhoicp (twelfth dynasty, C* 1900 
ex.)- In the New Kingdom (sixteenth century onwards), however, die eat appears as 
a domesticated animal, helping to hunt birds and sacred to Bastet or Buhastis, a 
goddess of the delta. 

It is strange that die cat should have been domesticated at so late a period, since 
ihc ancient Egyptians used to tame all manner ot animals from Old Kingdom times 
onwards* It h hard to believe that a people w ho kepi hyaenas and monkeys and used 
the mongoose should have neglected the cat so long. Some archaeologists indeed 
hold that the cat was domesticated in Egypt from the first dynasties onwards (c. 
3000 b.c.) but Use evidence is ambiguous. Hib-heinier states that there is no evidence 
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of any cats prior to the fifth dynasty. It is conceivable that the Egyptian cat was for 
a long time an intruder who entered human habitations in search of his usual prey,, 
small rodents, and that it was su lie red in the villages because of its usefulness, without 
being bred in captivity. But by eighteenth-dynasty times the cat had become popular 
and properly domesticated (Fig. 16 ; l). Its coloration still resembled the wild) 
Turin, in other words it was a striped tabby, Tlte Egyptians may have experimented , 



FiO. 16 : i. Eighlccnlh-dyiuuty scene 
of cat holding a duck, mud a monkey 
playing with them under a chair. 

Tomb of Q-ncn, Thebe*. MeirDpoliian 
Museum, Nmv York* No, 30^93 

with other cults also, but without permanent results, A painted I lie from Scrabitncl- 
Khadcm, wliich is in the Victoria and Albert Museum in London and of eighteenth- 
dynasty date, shows. a serval cat, an imported species. I he cat gradually became 
one of the most universally worshipped animals. \\ lien one died the owners went 
into mourning* shaving their eyebrows. Cats were not allowed to be killed. Herodotus 
relates that when a house was on fire the Egyptians were more anxious to save their 
cats than their properly. Both Greek and Roman visitors suffered for having 
accidentally killed a eat. Dead cats were mummified and buried in consecrated 
places. The number of mummies in one of these cemeteries was so enormous that an 
enterprising merchant brought a whole shipload to Manchester, hoping to sell them 
as manure* Fortunately, they did not prove popular, and many ended up in collec¬ 
tions, including that of the British Museum (Natural History)* 
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The regular commercial relations between Egypt and Palestine brought the cat 
into the latter country, where an ivory statuette (r. 1700 a.c.) was found at Lachish 
(Fig. 16 : a). 



Fie, i€ :l Ivory carving oTacat from Ijichish 
in Palestine, c r I7 emi b.c, h is r of course, in]- 
p^lblr to establMi whether this cat was 
d uni estimated or wild, hut in view rtf the dose 
tonncctum* between Egypt and Palestine it is 
conceivable that Egyptians lived there and 
kepi cats. Natural size 


The Greeks knew the Egyptian cat* and Herodotus fifth century &.c.) related the 
story of an unfortunate Greek who killed a eat on his visit to Egypt. 

Following the intense traffic from Egypt across the Aegean Sea, however, cats 
actually reached Greece from time to time. The E arliest record appears to hr one 
from Crete* where a terracotta head of Late Minoan age has been interpreted as that 
of a cat by Rosaaquet 1923, p v 54). It comes from Palaikastro and should be earlier 
than 1100 b,c; At that time domestic cats abounded in Egypt, and this line! may 
provide another cultural link between that country’ and Crete. 

On the Greek mainland cats were kept from the Archaic period onwards, 
though they were certainly scarce and curiosities rather than utilitarian animals. 
In the Athens Museum a marble block, the base of a couros of about 500 ex.* is 
exhibited (No. Ap. 3476). On one of its four sides it shows a scene of extraordinary 
interest (F%+ 16 :4). Two seated men* with bystanders* have each an animal on a 
leash, and they allow them to sniff at each other. That on the left is undoubtedly 
a dog, and that on the right, with its short head, curved back and long tail, cannot 
but represent a cat. The intense interest displayed by the four men shows that the 
point was to see what would happen when a dog was confronted with a cal. 1 have 
examined the original with care and must admit that, unlike other supposed represen¬ 
tations of cats from 1 he- classical world, this one most probably does show a cat. The 
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block was Jbund near die dipylon of Palestra and is of Attic workmanship. A very 
similar game of a marl with a cal is shown on a coin from Tarcntiun in southern 
Italy, a didrachm dating from 440 b.o. (Seltman, 1955, PI. XIX, lig. 13). 



Fig, 18,3. Brwi^ cat, height 
17 c:m. r of I lie S:\ilr period of 
Lgypl, f r ikwf n.i:. Original in 
British Muslim 



F10. [6:4, Greek marble relief from Pouf npoLilo^ between Athens arid Pyraeu*, 
now in the Archaeological Museum at Athens, f. 480 b.K. 1 i shows men trying to 
make a dog and a cat fight 
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Another cat* whose head is missing* is shown on a later funeral stele in the same 
museum, from Sounion [ Fig. iG : 5)* 

III the Etruscan necropolis of Ccrvetcri the tombs reproducing the interior of 
houses show reliefs of animals that have frequently been interpreted as cats. They 



Fig. p 6'5. Funeral sick of fifth century fx. 
from Scmni«n r south lip of Attica, showing an 
animal which can only hnw been a cat 


date from l he fourth to second centuries b.c. find Mould therefore be of considerable 
importance. 

I cannot, however, admit that this interpretation is correct. True enough, on 
one or the pillars oMhc Tomb of Reliefs there is an animal catching what appears 
to be a long-tailed rodent. But its Ixxly is short, its legs stiff and its tail comparatively 
short and c urled as in many breeds of dogs. Hence I interpret this animal as a dog 
until somebody shows me a cat u'iih a curled tail. 

Another relief on a pillar depicts a very slim animat, standing on its hind legs 
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but crouching wilh its forelegs, with a very slender tail curved in <i circle. Any un* 
biased observer would regard this as a greyhound or whippet, especially as on the 
central bed of the same relief such greyhound appears as a mythical beast with three 
heads, possibly Cerberus. This alone shows that the Etruscans were familiar with 
greyhounds. There is thus no reason to assume that domestic cats were kept by them. 

From Roman Imperial times onwards domestic cats reached Europe, though 
not in large numbers. 1 By the beginning of the Christian era it was well known to the 
Romans and it appears to have been kept fairly frequently (big* 16:71. With the 

1 Tbc record from VanlaroftAa in Macedonia, Period D r well wilhm iht iwiiiil millennium H.C. h refer* 
probobly to a wild specimen* and find* made at she Iran Arc lake village or GI*HOH»ury in Somcnrt are 
mfiiplid as wild by I Jr. Jackson, 


Fig. Its ill. Vase pointing show¬ 
ing l wo ladies paying with a cat, 
using a bird and what appear id 
lx* halls esf yarn. Exact origin 
not known; reproduced by Krlirr 
; 1 rgKj r p. 7B1 and staled to come 
from Basilicata* south Italy, and 
to be fifth century u-c. If this is 
correct it would belong to the 
sphere of Greek culture in 
sou [hern Italy, tt may, however* 

be considerably Inter 




FiOx 161), Mosaic in the Archaeological Museum of Xaplcs showing a cat 
playing with a fowl. This eat has the characteristic spoiled tabby markings 
of the wild specimens, Probably first century aj>. 
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Romans it spread to the outer parts of the empire, including Britain* Remains ol 
domesticated cats were found in Silcheslcr as mentioned earlier on, in the Villa at 
Durdey, in Hamblcdon in Buckinghamshire and recently at Lulling* tone, Kent, 
The Lullingstone cat perished in a fire during the second half of the fourth century 
a.d., in a basement room of the house of a wealthy man. Most of its skeleton is 
preserved and shows both in the size of the body and structure of the skull ( jaw and 
teeth evidence of domestication. 

The Romans were responsible for the introduction of threat into central Europe 
also. At Vindonissa in Switzerland remains have hern found. Those of no fewer than 
eighL individuals were reported by Nobis '19541 from Tofting in Schleswig, Un¬ 
fortunately their date is not certain* ns the finds range from the second to the tenth 
century .v,P,, 1 hough most belong to the Roman Imperial period, Bui the site lay 
outside the political boundaries of Rome, hence trade relations must have existed* 

Remains of domestic cats were found at Haithabu, the important trading station 
near Schleswig of the tenth to eleventh centuries a,i>, Requatr, i960). 

The comparatively late arrival of the- cat in Europe was undoubtedly due 10 the 
embargo the Egyptians had placed on one of their sacred animals. Foreigners were 
occasionally killed for having caused the death of a cat, even in the Roman period 
according to Diodorus, Egyptians travelling abroad acquired any cats they might 
find kept in other countries and took l hem back to their homeland, (t was only the 
spread of Christianity that caused these restrictions to collapse. The cat was no 
longer sacred, Roman visitors could buy them and take them home. There they 
began to replace their predecessor, the polecat or ferret. Late in the fourth century 
a.d. Palladios recommended the use of cats to cope with moles damaging artichoke 
beds, instead of the polecats used by some people. This is, incidentally, the first 
me At ion of t h e modern na me of 1 he a n i m al (a aUtis ), 

1l is virtually certain that whenever the domestic cat was spreading in Europe 
it would interbreed with the local race of the wild cat. In this manner* characteristics 
of the European wild cat entered the domestic stock, and the wild population became 
con lamina ted with some originally African features brought in by feral cals. Since 
the eighties of the last century' Nehring’s view has been widely accepted that the 
colour of the soles of the hind Feet is black in the African and pale in the European 
wild cat. In this respect the domestic breeds agree on the whole with (he African, 
but Pocock found that this character becomes unreliable when large series are studied* 
The cause k probably 10 be sought in interbreeding. 

In the early Middle Ages the domesticated cat appears to have had a thin time. 
It emerges with the reputation of being the indispensable pet of all genuine witches, 
and the black cat became one of the symbols of Satan. Whether this was due to the 
nightly, si lent expeditions of feral cats, their weird cries and their eyes shining in the 
dark, we do not know. In any case, another useful creature with similar habits* the 
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0wl s suffered the same fate of utipopularity in medieval times. But there were some 
who pleaded in defence of the cat. In a.d. 936 Hovvcl Dda, a prince of southern 
centra! Wales, issued a law for the protection of the domestic cat. 

The superstition with which the cat was regarded is well illustrated by the 
following report on a practice called tagkaimi or 'giving his supper to the devil' which 
I am quoting verbatim from Lewis Spence's interesting book entitled The Magic Arts 
in Critic Britain (1945, p< 97). 

The most celebrated case is that in which one Lachlan Ocr and a companion Allan, 
the son of Hector, shut themselves up in a liarn near the Sound of Mull, and, impaling 
black cals 011 spins, roasted them alive by a blazing lire. Other cats entered the bmlding s 
setting up an Infernal caterwauling* w'hich well-nigh daunted the men, but they remained 
inexorable until a greater cat of ferocious appearance entered and remonstrated with them, 
threatening them that if they did not desist from their horrid employment they would lie vet 
see the face of the Trinity, Lachlan struck the hideous animat on the head with the hill 
of his sword, whereupon the devil, for he it was, assumed his appropriate shape and asked 
the pair what it was they wanted of him. They replied that they craved prosperity and a 
long life to enjoy it* This was granted, and it is said that Lachlan, tor Ins pan, never 
relented of the dreadful act, even upon Ins deathbed. 

Lent was a particularly hard time for medieval cats. They were killed and 
buried in Oldenburg, Westphalia, Belgium, Switzerland and Bohemia; burnt on 
Shrove Tuesday in the Vosges, and in Alsace at Easter, In the Ardennes they were 
thrown into bon I ires or roasted on the ends of long poles, or in wicker baskets on 
the first Sunday in Lent (Howard, 1951). The connection with the idea of driving 
out the devil is evident. 

The last three or four centuries have provided us with a sob-modem supply ol 
mummified, or more precisely dried, cats about which M. M. Howard has reported 
(1951)* Unlike the Egyptian mummies of cats, deliberately prepared and entombed 
because of their sacred associations, these British cats' mummies, found in the walls 
and under the floorboards of old houses, arc either die results of accidents or of very 1 
utilitarian practices. Specimens like the one recently found in a seventeenth- 
century' room of the Tower of London may have perished after having ventured 
too far into die crevices of an old building. But others, holding rats or birds in 
dteir mouths, as one from Southwark (Fig, 16 : 8), are likely to be prepared groups, 
perhaps intended to function as a kind of rat-scare. IFso, they must have been manu¬ 
factured and probably dried before being placed in the building. A more recent 
instance of a dried cat h from Christchurch Cathedral, Dublin, where a specimen, 
together with a mouse, was found behind the old organ* It must be later than a.o. 
1698, the year w hen the old organ was put in* In a house about 200 yards away 
from the cathedral a cat was found in a partition wall. This house was new in 
1786. 
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The custom of immuring eats continued even later. Miss Howard reports a find 
made in YarmJand, midtilt 1 Sweden, under the steps of a front door put in place 
about 1920. 

This example and others show that the custom was not confined to Britain, In 
die Museum of Gibraltar I came across one dried cat in running position, and with 
wide-open mouth, and another that had lx-t-n bricked up in a partition wall, an 
operation which Spanish masons believe brings luck. 



FiO. 16 :tt r Dried cal with rat, from a hay*r in 
Southwark r $*mhably of seventeenth ax e^btL-rnih 
ernmry A,n r and believed to have been iiwd as 
a rat ware. For detail* see Howard (1951). Photo 
Mr Teulon-Portcr 

Little need be said about the outcome of the domestication of the cat. The 
divergence from the wild type has been very slight, except in the skin. Colour, 
pattern and length of the hair are thus the chief characters used in the distinction 
of modem breeds. Of these, the ‘tabby’ is clod's t to the wild form, t'uriouslv enough, 
two types of tabbies exist, the striped and the blotched. In the striped tabby the 
vertical striation is often dissolved into rows of spots and its pattern is virtually that 
of the svild cat. The blotched tabby, however, has contorted bands of black arranged 
on the sides in a spiral or circle. This pattern does not occur in any wild race, nor in 
any other member of the cat family, and is therefore now believed to have arisen as 
an ordinary' gene mutation. It was this type of eat that was named Ftlis talus by 
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Linnaeus. Hence this name applies to the domestic cat only, and the correct Latin 
name to be used for the European wild cat is Fetis silmtm Schreber. 

Thc other major breeds are known by geographical connotations, but their 
homelands are not known with certainty.The Abyssinian cat, which lacks the pattern 
and has a pronounced multicoloured hair like the wild rabbit, docs not come from 
Abyssinia. It may well have arisen from a wild form resembling the Sardinian cat, 
in which the markings are disappearing. The Persians and Angoras, both long¬ 
haired, have been regarded as coming from the mountainous districts or the Middle 
East and as descended from the marml, without any scientific evidence being 
available. The length oft he hair in these breeds is a product of selective breeding, 
and comparable with the similar condition in the Pekinese dog, the Angora goat, 
the Angora rabbit and the Angora guinea-pig. 

In India cats have been domesticated for at least soon years* and feral Indian 
cats mingle frequently with the wild form, Felis libyca ornate Gray. The custom of 
keeping domestic cats may have reached India from Egypt by way ol Babylonia, 
where it was known in the second century bj:. An exception is threat from Harappa. 
of the Indus Valley civilization. If it was domesticated, which is unlikely, it would 
push the date back to 2000 is„c* 

The Siamese cat, with its peculiar colour change from white in ihc young to 
smoky shading in the adult, first appeared In Britain in 1884. It is seriously believed 
by many to have originated in Siam, but some zoologists regard this as unproven and 
suggest that it is a comparatively recent mutation of the Indian cat. Some workers 
believe that it sprang from the golden cat (Prqfelis Umnum'kt \ ig.j, but this is not 
possible, the latter being a different genus and not at all related to the domestic cat. 
The skull of a Siamese which I measured whit care is in no way different from the 
skulls of African and European cats. There arc two arguments in favour of an 
Eastern origin. One is that the so-called Himalayan rabbit has the same coloration, 
the other that the tails of Siamese cats are often abnormal, kinked or shortened.* 1 his 
feature is common among the domestic cats of Burma, Siam and Malaya. 

Finally, the Manx cat deserves td be mentioned* It is ideally completely devoid 
of a tail, a simple mutation apparently linked with high-leggedness. The Manx 
thus looks like a lynx in outline. Whether it originated in the Isle of Man is highly 
doubtful. Short tails are frequently encountered elsewhere, especially in the Far 
East, as has just been said, and one author has even gone so far as to say that Manx 
cats arc common there and that the European Manx was imported. But tailless cats 
occur elsewhere, for instance in Japan and in the Crimea. It is likely, therefore, that 
the absence of the tail is a mutation that makes its appearance here atid there. 

Thus the history of the cat breeds is not yet satisfactorily known. It is an in¬ 
structive example, however, of a species which is only in the First stage of dornestica- 

1 Many have laiU of only half the normal Imgth* which are often contented. 
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tion, perfectly capable still of becoming feral, and comparatively little altered. 
Changes are most conspicuous in hair lenglh and colour, also in body Size, which On 
the whole is reduced. In the skeleton, domestic feeding has resulted in changes in 
the lower jaw and the dentition, which however are sdll very plastic, so that the 
characters arc not at all constant. The skull is beginning to be broader, with a 
shorter face in many individuals. This is a character favoured by fanciers. It is 
deliberately selected and will therefore become pronounced in the comparatively 
near future* Shortening of the face is a common feature of domesticated animals, 
well known in the bulldog and the pig, for instance. With the change or ibod many 
domestic cats arc undergoing at present, from their original diet oflivc rodents and 
birds to cooked meals including fish, and to milk and biscuits, the rate of morpho¬ 
logical change in the domestic cat is likely to increase in the future* 


The Ferret 


SC IE NT1FIC NAM ES -Puitfrius puimus L. (European polecat ; Ural Mou ntaim to 
Scandinavia f Britain and Spain}. 

I\p. Jura L. (ferret, domesticated atbinotic polecat). P.p, tmmanm Lesson [steppe 
polecat; western Asia). Other suImpedes or closely related species to Amur region, China 
and (?) Morocco, 



he ferret is one of the domesticated specks the history of which is not 


evidenced by fossil remains. There is a fair amount of information about 


A it From historical sources front the fourth century a.c + onwards. Nevertheless, 
it is considered to have been domesticated before this date, and if the interpretation 
of a Hebrew word in the Bible (Lev. XI, 29-30) is correct it was known in Palestine 
prior to 1000 b.o. 

The ferret is closely related to the common polecat (Fig. 17:1) and is usually 
regarded as a domesticated form of this animal} which is widely distributed in 
western and northern Europe. The eastern limits of its range are, however, not 
precisely know n. In the East there occurs a closely related species, the steppe polecat 
(P. e&ersm&nni Lesson) T which is distinguished by certain anatomical characters, most 
notably iti the skull and the teeth. Miller (ipta), however, pointed out that the 
characters of the ferret’s skull arc closer to those of the steppe polecat than to those 
of the original European species. This observation adds considerable weight to the 
theory that the ferret came into Europe from the East. 

Aristotle, about 350 b p c., described a kind of polecat which may well have been 
the ferret, because he states that it "becomes very mild and tame', although he did 
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not state the purpose for which this animal was kept. About a century earlier 
Aristophanes us£d the same Greek word [icds) in one of his comedies when alluding 
to an animal used by the Boeotians. Thomson (1951) suggests that the Greek writer 
would hardly have used an obscure animal in his ironical remarks about the Boeotians, 
The fact that at Lhe present day the ferret is used mainly for rabbit-hunting is no 
argument against the interpretation of the ictis of Aristotle as a ferret, although the 
rabbit did not exist in Greece at that time, for it could equally well be used to destroy 
other rodents. In the first century a.d, Strabo described the intolerable situation that 
had arisen in the Balearic Islands owing to a plague of rabbits, and he refers to the 
breeding of Libyan ferrets which are mulled and sent into the rabbit-holes. There 
is no room for doubt that Strabo’s statement refers to the ferret. A few years later 
Pliny included in his Jfabiratis Historia a similar statement about the ferret* which be 
calls Vherra, and it is possible that the modern European name of this animal is 
derived from this Latin word* although today Vmrra means a Very different beast. 
The only difficulty in accepnng Strabo’s ferrets is that he assigned to them a North 
African origin* and it is not certain whether wild polecats existed in North Africa. 
Strabo is the authority on which the popular view is based that the ferret was first 
domesticated in northern Africa, but the text does not imply original domestication; 
1 Libyan ferrets* might well mean no more than a particular breed, much as we use 
the term "Belgian hares 1 to designate a breed of nibbits. 

The evidence from Strabo and Pliny proves that Romans were familiar with the 
use of ferrets in catching rabbits and presumably other rodents. It is a mistake* 
however, to assume that the Romans brought the ferret to Britain, In spite of a 
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remark to this efleet which Whitaker made in his Huioiy of Manchester in 1773* there 
is no evidence either factual or historical that he was right. About a j> h 600 Isidore 
of Seville described an animal employed in rabbit-hunting which he called furo 9 
a w ord supposed to be derived From the Latin fur s thief. This new name henceforth 
replaced the older liptna, Thomson has pointed out that From that period onwards 
the identification of the ferret is beyond suspicion; references to the use of ferrets occur 
in Britain from the fourteenth century onwards* when Richard II granted licences 10 
hum rabbits with ferrets and also prohibited their use on Sundays, There is reason 
to believe that ferreting was introduced Into England by the Normans and that the 
animal was not used during the: Anglo-Saxon period. 

On the continent of Europe they were known prior to A.D, 1300, Atbertus Magnus 
described them in die thirteenth century from Germany t and they are listed as one 
of the animals used by the Emperor Frederick II in 1245. About tins time they were 
known as far east as Afghanistan where, in 1221, Genghis Khan made use of them. 
From the sixteenth century onwards the ferret is mentioned more frequently* and 
it was depicted by Gcsner in 1551* by Aldrovandus and by others, Linnaeus in 1758 
described as Mustela Jmo a species distinct from the wild polecat. He dearly had 
before him the domesticated race which is frequently a I binotic, for he refers to its 
reddish eyes and its smallish sine. Curiously enough* he makes no mention of its use 
and states that it lives in Africa* presumably on Strabo^s authority, though without 
quoting him. 

The ferret never became Important in the economy of man. This is perhaps the 
reason why references have alw ays been of a somewhat casual nature. 


The Mongoose 

O 


SCIENTIFIC NAME. -Htrptsits ichneumon L. (mongoose or ichneumon; North Africa, 
Asia Minor, Spain). 


1 i ke the cat, i hr mongoose or ichneumon is likely to have found its way into 
the houses as a pat-destroyer* It did so, however, in Egypt only* Mongooses 
J appear on many pictures, mainly hunting scenes, and are easily distinguished 
from the civet cat by the tail, which is bushiest at the base, giving the impre ssion of 
a gradual tapering from the body towards the tip of Lhr tail. The Egyptian species 
is large, about three feet from nose to tail. Whilst it feeds on all manner of prey, its 
most remarkable habit is the efficient way it deals with snakes, and this (as well as 
its ability to dispose of rats) has made it a useful and welcome visitor to the house* 
especially as, in spite of its natural fierceness, it is easily tamed. Its ability to cope with 
venomous snakes is not due to natural immunity, but to its thick fur and extraordinary 
swiftness. It is able to judge and to anticipate the movements of the snake and usually 
gets it by the neck or head immediately after the snake has struck. 

In early Egypt the mongoose appears to have been allowed to roam about within 
the precincts of human dwellings. Whether it was ever domesticated, i.e. allowed to 
breed under human control, is doubtful* It became, however, a sacred animal which 
was kept in temples from New Kingdom times onwards, when mongoose mummies 
became frequent. In the Ptolemaic and Roman periods it was kept in large numbers. 
Whilst the Egyptians arc likely to have been familiar with the ichneumon's way 
of life, its story became taller with increasing distance. Pseudo- Aristotle, Strabo and 
Plutarch inform us that it rolls itself in mud before the battle, allowing it to dry' and 
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thus providing itself with impenetrable armour. It then seizes the snake and drowns 
it in the Nile. The original Aristotle knows nothing of this story, but relates correctly 
that the mongoose has as many young as a dog, that it cats the same food and attains 
an age of about six years. 

In Martial's day it had become the fashion for Roman ladies to keep mongooses, 
though he considered them as dangerous* Diodorus relates that they were fed on 
bread and milk, and Herodotus that they received rations offish from the Nile. 

Especially in Letopolis and HeracleopoJis the mongoose was regarded as sacred, 
and dedicated to Lato and Eilcithya according to some, and to Heracles according 
toothers. Oddly enough, the neighbouring town ofArsmoe venerated the crocodile, 
the supposed arch-enemy of the mongoose. Wild stories were circulating regarding 
this matter, or at least they were told to visitors from abroad, much as is still done 
today. Crocodiles have the habit of sleeping with an open mouth, and the clever 
mongooses were said to rush into the mouth and cat up the inside of the reptile 
before it realized what was happening and to escape through a hole made in the 
belly. If a mongoose ever did such a thing, which is unlikely, it is certain that the 
crocodile would have shut its mouth before it was completely gutted, and thus carried 
the day. 

It has been mentioned already that there are many good representations of the 
mongoose on Egyptian paintings. In the Roman period it is shown in Pompeii on a 
mosaic of evidently Egyptian inspiration (Fig. 18 ; 1). The British Museum has a 



Fig. i!J: r, Nfunyousc attacking a in an Egyptian delta *cctie. Mosaic 

from Pompeii 


sculpture of one standing on its hind legs, and there is a Hudrianic coin from Rano- 
polk on which the mongoose replaces the more usual crocodile as the symbol of 
Egypt. 

In later times, with increasing density of population, the importance of the mon¬ 
goose was eclipsed by that of the cat, especially as (he danger from vipers receded. 
Some may still be kept today in out King districts* and Europeans living in the tropics 
like them as pets. But the ordinary Arab dislikes the beast because it has become 
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fond of taking poultry which, of course, was practically unknown in ancient Egypt. 
It is also very partial to eggs, and at Thebes and Memphis is often shown searching 
for eggs and young birds in the papyrus thickets. This is a natural propensity which 
at one time caused it to be regarded as holy, for it does not despise the eggs of the 
crocodile, according to Diodorus, and this may well have caused the antagonism 
between the cities of Heracleopolis and Arsinoe. The introduction of domestic fowl 
changed the situation, mainly from the Hellenistic period onwards, but the mongoose 
never lost its popularity entirely. 


GROUP V 


Various Other Mammals 


T he groups so far distinguished, i.c. the pre-agricultural herds and herders, 
the crop-robbers, the suppliers of labour and the pest-destroyers, arc- basic 
and natural. As man became familiar with domestication and realized its 
potentialities he began to capture and deliberately subdue many other species* only 
some of which have proved permanent gains. This group comprises the rodents^ of 
which the most important b the rabbit, and some carnivores and mm Inarm, of 
which the most important appears to have been the gazelle. 

In the New World the llama and its relatives were domesticated under conditions 
that are still obscure, and finally there are some pets pure and simple which are too 
modem to attract much attention in this context. 


>9 


The Small Rodents 


THE RABBIT 

SCIENTIFIC NAMES — Oryttotagus ctmiculus L_) (originally in Spain only, now from 
Morocco and Algeria, the Azores, through Europe to Russia. Most recently introduced 
in Australia, etc), 

hakes — Lrptis eafopaetis Pallas (European hare; from France and Britain east throughout 
Europe, Asia, south to Syria and cast to Kazakstan and Persia). L. timidm L. varying 
hare; Ireland, Scotland, Alps, Scandinavia, Finland, northern Russia and Silieria to 
Manchuria and Japan). 


I T is virtually certain that after the end of the Last Glaciation the wild rabbit 
was restricted to the Iberian peninsula, though at the present day rabbits that 
are wild in the biological sense and have never passed through a phase of domes¬ 
tication arc found from Algeria and the: Azores to Russia, countries to which they 
have spread with the help of man. In several areas they have developed minor 
differences from the Spanish form and received scientific names, of which six are at 
present recognized. Three of these refer to rabbits from Algeria and Morocco, which 
arc in all probability one geographical race (Oryciolagus tunicitlm algirus Lochc), 
The second race occupies the north-western Mediterranean region, the Canaries, 
Azores and Madeira, It is called Ox. huxleyi Haeckel, a name first given to the rabbit 
of Porto Santo which will be discussed presently. The Mediterranean rabbit is small, 
weighing only i to 1,23 kg,; in this race is included the Spanish rabbit. Whether the 
form that occurs around thr mouth or the Rhone in southern France [Ox, bmchyottts 
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Trouessart} deserve a separate name remains to be seen. Its ears are believed to be 
comparatively short. Finally* we ate left with the north European race, of the re¬ 
mainder of France, Ireland, Britain, central and eastern Europe. It is much larger 
than the Mediterranean race, weighing 1.5 to 2 kg. 

Fossil remains of rabbits are known from Gibraltar, northern Italy, France* 
Switzerland, Belgium* Germany and England, but in most cases their bones are 
not contemporary with those of the Pleistocene faunas with which they were found. 
They are intrusive, late specimens, and introduced by burrowing into deeper layers. 
There are a few exceptions, however. In Gorham's Cave, Gibraltar (Zeuncr, 1953b), 
the rabbit is undoubtedly an Upper Pleistocene sped.es. This is not surprising as the 
rabbit is indigenous in the Iberian peninsula. The only other area where it appears 
to occur as a genuine fossil is the Dordogne, France L acorn-, 1937}, whence it has 
been recorded from the Magdalrnian V to the Azilian* but not earlier or later. This 
would correspond to the end of the Last Glaciation and the early Postglacial 

Fossil hares have been found in Miocene deposits in Oregon, the Pliocene of the 
Auvergne anti of the Indian Siwaliks, and the Pleistocene of Europe and America, 
Some of these have occasionally been referred to as fossil rabbits, but this is a mistake. 
The rabbit is osteologieslly well differentiated from the hares, and hares and rabbits 
do not interbreed. 

The rabbit entered the human orbit at a late date, at any rate as a domesticated 
animal in the strict sense not before the Middle Ages* It was* however* kept and 
reared in captivity long brlbre this anti became popular in Roman times. 

As the rabbit is very adaptable and prolific* and today distributed over all the 
five continents, it is curious (hat iis domestication should have begun so Lite. The 
reason is almost certainly geographical: the rabbit %vas in Postglacial times originally 
confined to the Iberian peninsula. There it is indigenous, for it occurs in large 
quantities in the Pleistocene deposits of Gorham’s Gave, Gibraltar, as mentioned 
already, and elsewhere. During the Last Glaciation it appears to have spread to 
south-western France aho* and if is conceivable that its presence in the Provence 
during the first centuries of the Christian era was due to natural migration* 

On the whole, palaeontology suggests a restriction of the rabbit’s area to the 
extreme South-west of Europe. The most obvious explanation is that this species is 
fond of open country and a temperate climate, and that the dense forests of the post- 
Pleistocene prevented it from spreading until man opened up northern Europe on 
a large scale. Even then, however, it did not spread naturally but was helped by man. 

The rabbit entered the realm of history when the Phoenicians reached the Iberian 
shores about 1100 B.C. They were struck by the abundance of a small mammal that 
lived in burrows* somewhat like the liyrax of their own country which in Semitic 
tongues is called shephan Arabic thqfsn, Hebrew sfiofon)* They gave the newly dis¬ 
covered shore the name, i-shrphan-im, of which the latinized form is Hispania. 
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Incidentally, the Hebrew word, shofon, which means the hyrax, was translated as 
coney or rabbit by several translators of the Bible. The correct identification was 
first pointed out by Tristram. 

The fact that neither Aristotle nor Xenophon mentions the rabbit proves that 
it was unknown in the eastern Mediterranean in the fourth century b.c. Similarly* 
it was lacking in Italy, where the hare only was known In the second century B.a, 
however, the rabbit occurred in Corsica according to Polybios. How u reached that 
island is not clear, especially since it is difficult to believe that the Romans took it 
die re without importing it into Italy, 

This appears to have happened in the first century B.c, Varro, to whom we owe 
valuable information also about bees, is keen on the idea ot keeping rabbits in 
leporaria. These were large gardens containing cover and surrounded by a white¬ 
washed wall into which were placed hares caright in traps* to lie used in due course 
in die kitchen. Two species of hares were kept by ihc Romans in this way, the 
European hare and also she varying hare w hose flesh is rather more like that of ihe 
rabbit. It is noteworthy that the leporaria should have functioned, lor hares are 
difficult to keep in captivity. Evidently these hare-gardens were large, carefully laid 
out and well furnished with the necessary cover to keep the inmates comfortable. 
Varro, by suggesting that rabbits should be put into leporaria, became the father of 
the domesticated rabbit + The process was, however, more complicated than 
it would appear to have been at first sight. Firstly, rabbits and hares do not 
live on friendly terms, and it is usually the rabbit that remains victorious in a 
combat* Secondly, whilst hares are surface animals with open nests, rabbits are 
burrowers* Evidently the walls of the leporaria had to be continued below ground- 
level to some depth to retain the animals, and before experience in this respect had 
been gained It is likely that many rabbits escaped into the Italian countryside and 
started a wild population there. The third point is the most interesting, and it is 
Professor H. Xachisheim (1949} who has made its significance clear in his book 
called From I Vild Beast to Domestic Animat* It is the remarkable fact that, in a lepora- 
riurn, selection would work in favour of wild characters and against domestication * 
since, owing to the necessity of catching or hunting the rabbits, the quickest and 
‘wildest’ would have the best chances of survival, w hilst the ‘tamer* ones would be 
killed off This state of a I fairs must have continued until she rabbits were no longer 
allowed to bored on their own. To this we shall return presently. 

Some valuable information about the rabbit situation in the iirst century a.d + 
is due to Strabo and to Pliny. According to the former, a single pair oi rabbits bad 
been let loose in the Balearic Islands, and their progeny had multiplied to such an 
extent that the inhabitants implored the Emperor Augustus either to send military 
aid or resettle the inhabitants elsewhere. At that time the ferret was in use already 
to catch rabbits see p. 402). Evidently (hr little beasts were spreading rapidly* 
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Bui iKeir Spanish origin was still known in the days of Hadrian (a,D. i 17-138}, who 
had a rabbit pictured on some of tin* coins of Spain. 

Whilst hares vs'ill not normally breed in captivity, and are unlikely to have done 
so in the leporaria, the rabbits kept in such enclosures would not have hesitated to 
do so. Iliis must have greatly enhanced their usefulness and, though selection 
would have operated in favour of wildness rather than tameness, breeding in 
captivity was a necessary preliminary to domestication. The rabbit continued in this 
condition for several centuries. The Roman practice was not abandoned after the 
fall of the empire. Barbarian princes continued it, perhaps not so much for the 
sake of the meat but in order to obtain some much-wanted small game. A remarkable 
french manuscript dates From a.d. 1393. In it, rabbit gardens are shown, and it is 
the ladies who are seen hunting them with bows and arrows, with clubs and with 
lap-dogs (Fig. 19:1). 

The difficulty of maintaining the walls of rabbit gardens in an escape-proof 
condition must at all times have suggested the use of small islands where the con¬ 
struction of the costly wall was not necessary’. This may account for the many rabbit 
islands known both in antiquity and later. In a.d, 14.07 an island in the Lake of 
Schwerin in Mecklenburg that had been made into a rabbit garden is mentioned 
in a treaty between the King of Sweden and the Duke of Mecklenburg. Queen 
Elizabeth of England had rabbit islands in l he sixteenth century, and her oontem- 




Fio- 19 2 1 (*) acid (b). Medieval French drawings of rabbits beiq^ hunted in 
n rabbit Harden by ladies Published in 1393,, feproduted by T. H. Wright 
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porary, King Henry IV of France, kept them in enclosures at Clichy, which is now a 
suburb of Paris* In the neighbourhood of Berlin, the island now called Pfaueninsel 
was once called the Kamncktnmtrdtf (rabbit island), where rabbit-keeping was 
started in 16B3 by Frederick Wilhelm, the Great Elector of Brandenburg. Under these 
conditions the rabbit must have retained the characters of the wild form. Mutations 
are likely to have been wiped out rather than allowed to survive. 

The actual domestication was probably accomplished by medieval monks. In 
their seclusion they would have esteemed a meat supply which is so easily obtained. 
Moreover, the need of finding a variety of foods suitable for the season of Lent 
caused them to fall back on an item once much relished by the Romans, namely the 
unborn or newly born young of the rabbit. They were called huricts. It appears 
strange to us that such food should not have been ranged with "meat', but beavers 
were regarded as fish and thus were allowed, a fact which has sadly contributed to 
the extinction of that large rodent in Europe, Evidently natural history was still 
in its infancy. 

In or about a , u . 550 Bishop Gregory of Tours relates with disapproval how 
popular these rabbit foeti were in Lent. Nachtshcim has pointed out that tlib pre¬ 
dilection, combined with the necessity of keeping pregnant does within the stone walls 
of the monastery, created the conditions that may have led to proper domestication. 
The prerequisite of rabbit domestication is that breeding must take place above, the 
ground, otherwise selection is not possible. Pregnant does that had been caught and 
were brought in to obtain the newly born Utter would, deprived of their warren, build 
a nest in any odd corner of the courtyard or even drop their young just anywhere, as 
some rabbit dors do even at the present day. As it was uneconomical to kill the 
mother to obtain the foeti, whilst lost litters saved the life of the mot her and made it 
possible to produce a succession of such litters from a small permanent stock, 
breeding mutt have been attempted very early , These first experiments in breeding 
appear to have taken place in French monasteries between the sixth and the tenth 
centuries. 

Under such conditions, and unlike those obtaining in a rabbit garden, selection 
of 'domesticated 1 qualities of the stock became inevitablei While the wild rabbit is 
shy, and while die stock kept in a kporarium would remain shy, life in a monastery 
would put a premium on tameness. Also, selection for greater size would soon begin, 
and as always notice would he taken of colour mutations which might have been 
believed to be associated with other desirable qualities. But for several centuries the 
wild coloration was the rule, for it is not until the middle ol the sixteenth century that 
black, white, piebald and other colour variants are mentioned by Agricola. The 
earliest picture of a white rabbit dates from 1530; it is in the 'Madonna with the 
Rabbit* by Titian preserved in the Louvre. Aldrovandi, a contemporary of Agrieok, 
speaks of rabbits four times the normal size, which were bred in Verona. 
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The distinction of the domesticated rabbit kept in the monasteries, and ihc rabbit 
of the rabbit gardens which in its environment was encouraged to retain + wild ? 
characters* thus becomes clear and Nachtsheim is right in calling the Jatter "wild 
rabbits'. The spreading of the two types across Europe was thus independent* Wild 
rabbils spread from rabbit garden to rabbit garden (or island: under the super¬ 
vision of the princes interested in game, and there must have been innumerable 
escapes. These rabbits originally descended from the wild stock of Spain never had 
a chance to develop characters of domestication* and they are the ancestors of the 
wild rabbits of northern Europe- In many countries they arrived later than the 
domesticated form. The earliest document relating the presence of the wild rabbit in 
central Europe is a woodcut of St Christopher from Buxhrim near Mcmmingen in 
south Germany. It dates from 1433, On the other hand, the first known importation 
of domestic rabbits is nearly 300 years earlier* In 1149 the abbot of the Benedictine 
monastery of Cnrvrv on the Weser asked the abbot of Solignac in France to send 
him two pairs of rabbits. Naehlsheim comments on this that the abbot of Corn y w as 
not yet acquainted with the breeding habits of the rabbit* otherwise he would have 
asked for one buck and three does. In the middle of the twelfth century* therefore* the 
domesticated rabbit was only beginning to appear in central Europe, 

By the middle of the seventeenth century domestic rabbit-breeding was in lull 
swing in England. Darwin quotes Markham 16311 as authority for the presence of 
a silver-grey rabbit with an even mixture of black and white hair, for the first time 
the rabbit appears here as a fur animal Aldrovandi, too, figures an ash-grey variety, 
and he mentions that the wild rabbit, abundant in the Dutch province of Zealand* 
provided large quantities of pelts- 

At that time Leeuwenhook, the inventor of the microscope, wrote a letter to the 
Royal Society in which he mentioned the practice of his compatriots of crossing white 
docs with wild bucks. The market required wild-coloured rabbits, and this coloration 
is dominant over white. Evidently the domesticated breeds had by then been estab¬ 
lished and one had started to breed for colour. White* black, ‘blue’ and the white- 
collared Butch had appeared* Most other breeds arc more recent. The Angora* for 
instance* appeared about 1723 when British sailors are supposed to have brought 
long-haired rabbits to Bordeaux* They may have hailed from the Black Sea area* 
though it is open to doubt whether rabbits were known there at all at that time. The 
name* of course* docs not imply a Turkish origin, it h derived from the Angora 
goat. 

It now remains to discuss the reverse process* that of the return to the wild state. 
In this respect the rabbit has been more successful than any other domesticated 
mammal. The earliest report is concerned with the rabbit of Porto Santo, an island 
near Madeira. The Portuguese seafarers had the habit of colonizing desolate islands 
with goats and rabbits. This was done for the sake of shipwrecked sailors, but it 
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resulted in for-reaching changes in the fauna and flora. Prestrcllo, the colonizer of 
Madeira, took domesticated rabbits to Porto Santo in 1418. They became feral in si 
short time, decreased much in size (the Porto Santo rabbit is the smallest of all 
rabbits, weighing not more than 600- 3 00 grammes) and developed a slight colour 
variant. It became extremely shy. Both Darwin and Haeckel studied this animal 
and came to the conclusion that a new specks had emerged litre in the course of 
four centuries. It was named Lepuskuxlejn by Haeckel, a name which is now generally 
applied to the Mediterranean wild rabbit. Since the Porto Santo rabbit is feral, 
be. descended from domesticated stock of Portugese origin and, therefore, not 
identical with the original wild Spanish race, the latter may, alter all, require a name 
of its own. 

As to the status of the Porto Santo rabbit, Xachtshcim (194: lias now establ¬ 
ished that it is not a species. He has succeeded in crossing a female with a buck 
which in turn was a cross of a Greek wild rabbit with a domestic Ermine. 

The rabbits or Australia, loo, arc feral, and by no means the descendants ol 
wild stock. They started their victorious expansion about ninety years ago. Many 
other examples are known from smaller islands; they show that the reversion to wild 
life soon leads to a uniformity of the population, though one that oltcn retains features 
of domestic origin. 


THE DORMOUSE 

SCIENTIFIC NAME— Gtis glis L. {syn, Mytxtts gits), die Fat Dormouse; wild from 
northern Spain through continental Europe to Asia Minor, 1 urkestan, Persia and 
Palestine. 

Apart from the rabbit, one other rodent was in antiquity kept under conditions ot 
domestication. This is the ‘Fat* Dormouse, a species w hich is larger than British 
dormice and which occurs all over Europe in forests. It lives on trees and leeds on 
acorns and nuts. Like other dormice, it hibernates in hollow trees anti begins this 
period of rest iu a very fat state. 

The Romans, who were always anxious to secure tasty tit-bits for the table, did 
not overlook this small rodent. Gliraria, enclosures with trees, were constructed by 
the end of the second century u.c., and the dormice were fattened in them with 
acorns, walnuts and chestnuts. Wealthy Romans had the ambition to confront their 
guests with the largest possible gUres. Scales w-ere even placed on the table in order to 
weigh them before they were consumed and, according to Ammianus Marccllinus, 
notaries were present to book and confirm the correct weight. In these circumstances 
it is not surprising that the dormice were placed in small earthenware pots, called 
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in which they had little room to move about (Fig. 19:2), With ample food they 
thus became exceedingly fat. These containers had holes and ridges inside. 

The practice of eating dormice was so evidently a luxury' that it was from time 
to time branded as such, and the Ltx Amttk of 78 b>c + prohibited their consumption. 



Fif;, uj : 2- Doha, smalt pottery vr.i&uls with holes and a shelf 
imtdc, in which dormice were fattened by the Romans. 
After Keller 


But this law had no lasting effect. In the days of Caesar they were well known, for 
Vann mentions them. Martial referred to them in the first century a,o. and they 
occur in many other historians' and poets' works. Whilst the keeping of rabbits in 
the leporaria continued into the Middle Ages, the gtiraria disappeared* The tiny 
dormice were too much of a delicacy for the rich to be considered worth while as 
food in the turbulent period of the Migrations. 
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Experimental and Occasional Domestication 


I n this group I have combined a heterogeneous assemblage ol animals none ol 
which lias attained to a permanent and economically important position. I hey 
all arc, however, relatively late cases of domestication, except possibly the gazelle f 
about which more evidence is required. But even its ease would he due to the 
application of practices learned with the goat and sheep. All were thus system¬ 
atically domesticated, mainly in that period of Old Kingdom Egypt when it was 
the fashion to try to doEuestscate everything that could be managed. 1 he species 
here treated (the list is not complete) are: 

the cheetah, kept for gazelle-hunting; 
the hyaena, kept for food; 
the fox, kept for food; 
the elk, kept for transport; 

the fallow deer, kept possibly for religious purposes, and for iood and sport; 

the gazelle, kept for food and sport; 

various other antelopes and the Nubian ibex. 

Of these, only the cheetah is still used, and the fallow deer which has managed to 
spread over a wide area in Europe, but neither of them can be regarded as economi¬ 
cally important. 

THE CHEETAH 

SCIENTIFIC NAME— Aamnyx juhatm Schreb* Africa to India, now extinct over much 
of the area). 
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The cheetah Fig. 20 : e with its spotted skin, high legs, long neck and small head 
is a well-known denizen of zoological gardens. Unlike the leopard, for which it has 
often been mistaken, it is a friendly animal and easy to lame. I have no records of 
its ever having been bred m captivity, but it has been tamed for several thousand 
years, to assist man in his hunting activities, sometimes alongside his dogs* 

The cheetah is, unlike other eats, a runner. It is extremely fast and capable of 
catching gazelle, but it has little endurance and when the gazelle keeps on long 
enough it can shake off the cheetah easily. The element of surprise is therefore 
essential in its hunting. 



Fig. 20 : i. Cheetahs in Kenya, Photo J L S. Kururah 


Cheetahs were tamrd in ancient Egypt- In the tomb of Rekhmcrc it is dearly 
shown with its collar> being led (fifteenth century b*c.). There arc a number of 
pictures of cheetahs from the eighteenth (Fig. 20 12) and nineteenth dynasties, for 
instance at El Amarna [Fig. 20 : 3). By this time, therefore, it was used abundantly, 
but apparently not much earlier. Whether it was first tamed in Asia is, therefore, a 
question worth considering. The Mesopotamian evidence points to a comparatively 
late employment of the cheetah, namely in the Assyrian period. One thus gains the 
impression that it was first tamed and used in Egypt, whence the practice spread to 
Assyria, and thence finally to India and central Asia. 

Keller mentions some undated Greek period representations from Kyrena and 
Vulci. The Vandals in North Africa knew of cheetahs hunting together with dogs. 




Fifr. aft i a + Cheetah 
brought ns tribute 
Iq Thothws III (f. 
1501-1477 h.c.) 



Fig. ho : ^ Cheetah bmui^ht to 
tile Kinff or Efcypt as tribute 
from the south. Tomb of Mcryra, 
Te3bel-Amarna* eighteenth 
dynasty, e*. 14.50 s,q. 


Classical references to the Indian cheetah arc somewhat uncertain, like those of 
Adian and Arlan, who speak of lions 5 and "jackals' on leads, There art, however, 
a number of coins of Taxiln^ Bactria (Fig, 20 : 4) and of the Indo-Scythian period 
(Fig, 20 : 5), which show a high-legged beast with long neck and short head. It is 
usually regarded as a maneless Ison, but the characteristics mentioned arc typical 
of the cheetah, w hich is indigenous in that area* 

The Mongol princes of the Middle Ages used the animal in targe numbers, if 
one can trust the records, by the thousand. Marco Polo relates that Kublai Khan 
used them in the thirteenth century* The cheetahs sat on the horses behind their 
keepers, and were allowed to jump ofT and pursue die game when the chances 
appeared good. 

Cheetahs are still tamed at the present day. The Indian race, however, has 
become extinct, and East African specimens have to supply the needs of Indian 
princes. 



Fig. 20 : 4. I nrio-t ■ reek sq uAre bronxe eoi n of Agathnctei, 
175 -165 s.e.t showing a cheetah. Natural siase* Author's 
collection 

FiC> \ r n : 5. Indo-Scythiati bronze coiti of Axe* 1 . 90^4 Ll 
p,e. ? with cheetah. Twice nutLir.il siic. Author** collection 
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THE HYAENA 


SCIENTIFIC NAMES- -group of the shotted hyaena —Hjtuna crocuta Erxlebcn 
(spotied hyaena; Recent s Africa), //. sptlata Goldfuss (cave hyaena; Pleistocene, Europe), 
H . pfrruri Crnizet and jobert ■ Villafraridiian, Europe). 

GROUP of THE striped hyaena Hyaam kyama L. s syru //. striata Zimm. (striped hyaena; 
Rccem, India, western Asia, north-east Africa), H. bnmma Thun berg (brown hyaena; 
South Africa), H. mtrnmjis Groizct and johert i Villa franc hian and Lower Pleistocene, 
Europe)- 


That hyaenas were the contemporaries of Old Stone Age man h well known. Their 
remains have come to light in many European caves which have yielded artefacts 
and bones of early man a bo* The 'cave hyaena’ is indeed regarded as the counter¬ 
part of the cave bear and, to a minor degree, of die cave lion; the latter anti the 
hyaena having been at one time regarded as sound evidence for a hot climate. That 
this view is thoroughly mistaken is now well known. Nevertheless, die hyaena has 
retained its romantic appeal for die archaeologist. 

The cave hyaena of the Mousterian and l pper Palaeolithic was a relative of the 
spotted hyaena which survives in Africa south of the Sahara. The strip fl hyaena, 
however, now a denizen of India, south-western Asia and northern and eastern 
Africa, was present in Europe in the Lower Pleistocene, and hence known to the 
makers of the Abbevillian or Chdlian) hand-axes. 

The spotted and striped hyaenas have simitar habits. Their principal food con¬ 
sists of the carcasses of animals that have died or been killed by other carnivores. 
They kill their own prey to a very limited extent only. In devouring their food they 
do not stop at the hones, many of which are crushed and eaten. The floor of a hyaena's 
den, therefore, is strewn with smaller fragments of bones which are either sharp or, 
if they have passed through Lite intestines of the animal, corroded and rounded off. 
The excrements of hyaenas contain much bone matter, for which reason they are 
easily fossilized, Such excrements, called eoprofites, have been found in many 
geological deposits containing hyaena remainsn They are common in Palaeolithic 
caves, and they have also been found in some Bronze Age tombs at Jericho. 

Hyaenas are dFieient diggers* They make use of natural caves, shelters, crevices 
and of burrows of other animals. Such situations are excavated by the hyaenas to 
make dens which cifford protection and in which the young are brought forth. Hence 
a comparatively large number of young specimens and even foeti have been dis¬ 
covered- This habit, however, renders the hyaena an awkward species from the 
stmtigraphieal point of view. Its burrows are liable to upset the stratigraphy of a 
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site, particularly in narrow eaves, and to introduce the remains of lIh* species into 
horizons to which they do not properly belong. It is necessary, therefore, to study 
with speciii I care the strata and artefact levels of caves containing hyaena remains. 



Fie. 20 :6. Si piped hyaena (note the characteristic hang tail.' being stuffed with roast goose or 
duck (see also Fig. -jo-: 17). In ihr lower register the hieroglyph bird which h commonly regarded a* 
.l chicken, hut U almc^i certainly a quail. Old Kingdom Egypt, ^kstaba ofGen-m-kn. c. 3500 u,c- 



FlG* au : 7+ Striped hyaena being 
shepherded by a man. Evidence 
for regular keeping of hyaenas 
in Old Kingdom Egypt, sixth 
dynasty, c , 2750 blCl 
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Of the three Recent specks* the stride! hyaena occurs from Africa north of the 
Sahara through Egypt, Arabia, Palestine and Mesopotamia to India. This beast is 
smaller than ihe brown hyaena, and it is less of a digger, preferring rocky districts, 
including rock tombs, as an abode. It is also less ferocious* The writer, when search¬ 
ing for prehistoric sites in the volcanic desert hills of eastern Jordan, once nearly 
stepped on one that was lying between the rocks. It proceeded to walk away apolo¬ 
getically, very different from the lively and aggressive interest that brown hyaenas 
in Kenya take in archaeological visitors. Yet in Palestine the striped hyaena is the 
most feared of all animals. It U conceivable that because of its practice of exhuming 
buried human bodies, and of making great elForts for this purpose, it is detested and 
feared for personal and religious reasons. This, however, does not deter at least some 
Palestinians from eating it, as did the workmen at the excavations of Qumran, the 
well-known Essene monastery of the Dead Sea scrolls. 

This habit of robbing tombs of their carcasscs h evidenced by the presence of 
copmlitrs in an Early Bronze Age tomb at Jericho. The striped hyaenas cannot have 
failed to do the same in ancient Egypt, a country where ancestor worship was so 
highly developed. But the Egyptians of the Old Kingdom not only ale hyaenas, they 
stuffed them with food (in Fig* 20 : 6 this resembles roast duck or goose) to fatten 
them* That this was the striped hyaena and not the spotted is shown by the manner 
of depicting the bushy tail. This is the best feature by which to distinguish hyaenas 
from other animals represented on reliefs and mural paintings (Fig. 20 : 7), 

Obviously there is no proof that the striped hyaena was compelled to breed in 
captivity in Egypt and thus domesticated in the strict sense of the word. It is, how- 
ever, perfectly conceivable, especially as some pictures show young animats accom¬ 
panying the adults. In any case, it is unlikely dial the operation of stuffing would 
be successful w ith captured adul ts* The beasts 1 legs had to he tied to immobilize them, 
and they were placed onTtheir backs. Young hyaenas are known to be very tamable, 
according to Lydekker who knew them in India, and to become attached to their 
masters. Hence it is likely that the Egyptian practice of hyaena domestication was 
based on the taming of the young, cither captured or bred, 

A few Egyptian pictures show hyaenas associated with greyhounds. Keller 
drought that these were not hyaenas but Cape hunting-dogs, an African species, 
but this is not likely. The association suggests Lhat hyaenas were used for hunting as 
well as for food, and in this respect they may be regarded as the predecessors of the 
cheetah. 

The other two living species, the brown hyaena of South Africa and the spotted 
hyaena of Africa south of the Sahara, are not known ever to have been treated in 
this manner It is only noteworthy that the hyaena which inhabited the caves of 
Europe, alternately with Palaeolithic man in the Upper Pleistocene, was the spotted 
one which is now absent even from North Africa* 


THE FOX 


SCIENTIFIC NAMES- Vdlafranchian —Vulpes aloperndts Major (extinct). 

Recent—1 'tripes vulpts L. (common fox; northern part of northern hemisphere), T + cmac 
L. (steppe fox; eastern Europe T Western Ash), Alopcx lagtipus L, {arctic fox; arctic portions 
of Europe and Asia), 


The foxes art not likely to have played an important part in the economy of Palaeo* 
lithie man, though from the Upper Palaeolithic onwards it is conceivable that they 
were hunted for the sake of their pells and perhaps eaten also. It is indeed 
noteworthy that their remains arc rare in all deposits which antedate the Upper 
Palaeolithic. 

Three species of foxes occur in the Pleistocene fauna of Europe: the common or 
red fox* the arctic ibx and the steppe lox or corsac. Little is known about their 
ancestry, for of the several Species* of Vulpes which have been described from the 
Pliocene oT Italy and France only one, namely ( ttlopecoidff from the l pper Pliocene 
of Tuscany, has to be regarded as a true fox. Although still imperfectly known, 
Stehlin considers it as closely related to the common fojc In Pti$pokflirdb in Hungary, 
Rormos found the remains of a fox which he was unable to distinguish from the 
common red fox. This deposit is regarded as Lower Pleistocene. 1 he mandible which 
Newton {i8Ro t 1RR2) described from the Bacton Forest Bed ol East Anglia, however, 
should not be referred to the common Tox without reservation. An upper jaw, 
incidentally, which Newton quotes from the Red Crag of Boy ton in Suffolk, is 
regarded by Stehlin as that of a peculiar species of dog. 

Whilst this evidence suggests that the lineage of the European common fox goes 
back to the European Pleistocene, the origin of the two other forms is entirely obscure. 
The few Villaframhian and Lower Pleistocene fragments which have been assigned 
to the lineages of the arctic fox or the come have been thus placed merely on 
account of their small dimensions. Body size is, however, an uncertain and variable 
character, and its use in the genus of the fox is very questionable since the common 
fox comprises a race of very small stature which occurs on Corsica and Sardinia. 

From the Middle Pleistocene, only the common fox is known, as for instance from 
the Thames deposits of Grays and Ilford in Essex, and the species is also found in 
some Last Interglacial sites. Bui it becomes frequent in the first phase of the Last 
Glaciation, w hen it was the contemporary of the late Neander thaler. In Magda ten i an 
sites it is equally common. This sudden ‘blossoming’ of the species may, neverthe¬ 
less* be fictitious and merely due to the fact that from the Mousterian onwards man 
frequently repaired to caves, which had been a popular abode of foxes since time 
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immemorial, 1 Our search for cave man, therefore, inevitably produces fox remains 
from the same archaeological periods. On the other hand, the use: of the fox as a 
supplier of flesh and fur cannot be excluded. Dcgcrbol records the species from 
Magicraose in Denmark, considering it as possibly domesticated. 

In the Neolithic lake-dwellings of Switzerland remains of the common fox are 
more numerous than those of the dog. There is no doubt that the fox was eaten, for 
cut- and tooth-marks have been observed on many bones by Riitimcvcr. Hauek 
19501 even went SO far as to suspect that the lake-dwellers had domesticated the 
fox* because arthritir ossifications are occasion ally found which connect solidly the 
astragalus and the calcaneum. This fusion must have impaired the mobility of the 
hind feet and hence is unlikely to have occurred in nature. Another feature which 
can be quoted in support of Hauck s idea is the small size of most foxes From the lake- 
dwellings. They are smaller and more graceful even than the small Corsican race. 
This argument gains in strength by the fact that, apart from the small fox, a fox of 
normal size occurs, though rarely, in the lake-dwellings see Hcschcler and Kuhn, 
1949 ). ft is tempting to explain these as the wild form which was hun Led, regarding 
the small foxes as domesticated or semi-domesticated. Whatever the truth, these 
small foxes from the lake-dwellings require a special explanation. 

Whilst the common fox is on the whole an animal of the forests, the arctic fox 
is a denizen of the tundra, to which environment it is well adapted. In appearance 
it differs widely from the common lox, mainly because of its different coloration, 
long fur and rounded ears. But osteologicaliy it differs little, except in its small size* 
Unlike the common fox, which feeds on all kinds ol prey up to the size of lambs, the 
arctic ibx lias specialized in hunting lemmings and similar rodents of the tundra. 
It does not despise carrion, It is able to withstand famine and stores food in its hide- 
outs between rocks or under the snow* These provisions are collected and eaten by 
the tribes inhabiting the tundra, and Thrvenin considers it possible that Upper 
Palaeolithic man may have done the same* 

The arctic fox b not known from deposits antedating the Last Glaciation, when 
it appears with the cold Moustcrian, as at WaUerthcim in Rhenish Hesse, Sirgcn- 
stein in Wurttemberg, at Hastiere and La Naulcttc in Belgium and the Grotte dc 
FObservatuire in Monaco. The arctic Fox from the Grotte dr Gate tidier in Switzer¬ 
land probably belongs to the same group. The species occurs furthermore in 
Anrignadan sites, and it becomes frequent in the Magdaleman of Czechoslovakia, 
Germany, Sw itzerland, B:lgium and France. It has, however, never penetrated into 
either Italy or Spain, 

The presence of the corsac in the Pleistocene of central and western Europe has 
been postulated repeatedly. The evidence, however, has to be treated with some 

1 Ft ihouSd alio lif noted tliai rrmaim of ihe fos, a iMirr&wing animal, will often found in b'tb which 
arr earlier than I he time of ill life activity,, 


EXPERIMENTAL AND OCCASIONAL DOMESTICATION 425 

reserve. It is, of course, quite conceivable that this small steppe fox, which lives 
mainly on gerbils and other small rodents, was able to extend its area westwards on 
the loess steppe in company with the saiga antelope. But the identification of its 
remains is not beyond doubt. Whilst the Cam r fossilk mrridiamiiis of Nordmann* 
which comes from Odessa, has perhaps rightly been assigned to the corsac, as also 
one From Quedlinburgin north Germany described by Dietrich* those described by 
Wold rich from Czechoslovakia are regarded by Sit: hi in as more probably belonging 
to the arctic fox. Korinos claims to have found several corsac-like foxes in the Lower 
Pleistocene of Hungary and Transylvania, and Stehiin considered it possible that 
some exceptionally smalt fox bones from. Cotencher belong to the corsac. 


THE ELK OR MOOSE 

SCIENTIFIC NAMES —Aim tetijrmts Johnson ( VilLafinanchian and Lower and Middle 
Pleistocene clk'i. 

A . atefs L. « Recent elk of Europe* moose of North America). 


The elk (Alecs akes L), or moose as it is called in North America* survives in the 
higher latitudes of Europe {Fig. 20 : 8), Asia and North America. It was more widely 
distributed right into the Middle Ages, but, being a large and much-coveted game 
and, moreover, dependent on forests, it had to yield before the advancing* extensive 
agriculture of medieval communities. An essential item in the diei ol the elk is tree- 
bark. Experiments in zoological gardens have shown that it cannot live on a diet 
lacking bark or woody matter* 

The earliest elk remains known are from the Villa I ranch! an deposits of Senile 
in France. This type is called Alas latijmu; it differed from the recent elk among 
other characters in the larger size and the longer beams of its antlers and the broader 
frontal*. Apart From this difference it is likely to have resembled In. appearance the 
modem moose of North America. Alas lati/rorf j , however* supposed to have been 
a denizen of open country rather than of forest. On the other hand, the Interglacial 
specimen found by Schmidt 19341 near Gottingen bad been living in an environment 
much like that preferred by the modern elk: coniferous forest with some birch* alder 
and oak, and some grass and heather on the margin of a lake. This is* on the evidence 
of an Etruscan rhinoceros found in association with this elk T a Lower Pleistocene 
deposit It is thus possible that Alas changed its habits in the course of the early 
Pleistocene and became a forest-dweller* taking a trend opposed to that of many 
other Pleistocene tnammals which adapted themselves to life in open country', that 
A. akes is the descendant of A. ku/rrns is* however* not strictly proven, though 
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suggested by the chronological sequence and by their morphological resemblance. 
Reynolds is inclined to regard the differences as ol* little value and doubts that they 
were reallv different enough to he regarded as separate species. 11 lias on the whole 
become the custom to call the remains of fossil elks . 4 . <i/cm from the Last Interglacial 
onwards. But there are exceptions, such as the , 1 . latifims of the Mous tenon stations 
ofTaubach and Lhringsdorf, 



Fig. 20: 8 . Young male dfc in Scborfheidc Forest, Mark Brandcnbrc?. 
Germany. Photo Luta Heck 


A. latifrms was the contemporary of Lower Palaeolithic man from the pre- 
Abbeviilian to the Ac hr Lilian and Lcvalloisian. The species is known, for instance, 
from the Cromer Forest Bed (‘First' Interglacial), and it occurs in Maucr together 
with Heidelberg man. It is altogether strange that the remains are rare in Pleistocene 
deposits, and this at localities where man was absent and where lie undoubtedly 
did not interfere with the fauna. Very few pictorial representations of the elk by 
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Palaeolithic man are known* It Is a mistake to argue from this that the elk was rare. 
In any case* it is likely that a large animal living in swampy forest was relatively 
safe. Palaeolithic man would not normally live or hunt in such an environment. If 
he did, as Neanderthal man appears to have done at Taubach and Ehringsdorf in 
the Mousterian, and long before this Heidelberg man at Matter, He would have 
selected the weaker specimen*, Le„ mainly the hinds anti the young. Socrgel found 
ihatp at the sites just mentioned, antlers arc curiously rare (and at Maucr absent 
altogether, although the remains of Fourteen specimens arc known], and he explains 
this by pointing out that the elk-stag is a dangerous animal, which the Tungos of 
Siberia fear more than Lhr bear. The fact, then, that the ett never played a great 
part in the economy of early man is due to the difficult environment in which he 3 ived, 
and also to the difficult and dangerous chase. Nevertheless, man has tried to subdue 
this proud and intractable species* 

Pictorial evidence for the elk is scanty. It appears to be mainly of Scythian origin. 
This people used the elk with its antlers in many ways as an ornament, 1 he Pazaryk 
elk Fig, 20 : q\ deserves special mention, and beautiful gold badges of elk were 
found at Maikop \t\ aooo B,e.; Fig, 20 : 10). At Memphis an Egypto-Ronian collec¬ 
tion of plaster-casts of silver vessels was found* dating from about 200 b.c* On One a 
woman is seen milking a deer, with a strong stag standing in front which is plainly 



Fm P 20 : g, E 3 k as shown by Scythian art. 
From the frozen luii-Ran tombs of Fazaryk, 
Allas Mountains, r, 500 Ml 



Fm. ao: 10, Snaall gold curing 

of all elk from Maikop, Kuban 
area* east of Black Sea* length 
£■„ 3 cm, Early Bronze Age, 
c . ttooo bx, The Scythian 
Style which becomes typical of 
that area 1500 years laler is 
already noticeable. Originals 
in Anlikensaiiimhmg Berlin* 
and in Metropolitan Miiwum, 
New York 
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an elk (Fig, 20 : 11). 1 These vessels come, according to Rubensohn, from Olbm on 
the north of the Black Sea, which would once more point to Scythian origin. 



Tig, 3*0 mi. IC|^ypiD-RGnian pfastcr cast of a scene nf r[b b^ing milked. 
alxjuE Lifjo ekc.* probably from north of ihc Lil.uk Sea r After Hllzhcimcr 


Written records concerning the elk are equally scanty in the classical period. They 
improved only as northern countries became better known. Pliny (VIII* 39] relates 
garbled stories about two animals, one thea/w, the other the athtisj but both evidently 
elks: 

In die north there lives the dces t resembling an ox but with Longer ears and neck. There 
also lives on the Scandinavian Island a beast resembling the elk, of which much has been 
said though nobody has seen it in Rome, the dfA/u. It has no joints in the Legs* wherefore, 
It sleeps leaning against a tree. This tree has to be cut down with a saw, if one wants to 
catch the animal 

The upper Up is described as very long* which Is correct,, but that it grazes walking 
backwards for this reason is nonsense* Whilst the descriptive details art 4 reasonably 
accurate, the appended stories are inventions. 

It is not generally known that the elk has been tamed and used for riding and as 
a draught animal. If one draws the line between taming and domestication by 
restricting the latter to cases of deliberate breeding of animals kept in captivity* the 
elk never was a truly domesticated animah Karl XI, King of Sweden from 1660 to 
1697, made his couriers ride on elks, which were able to cover greater distances in a 
shorter time than horses. Elks were used as draught animals in Sweden, and also 
in Estonia* where the city council of Tartu prohibited their use in the seventeenth 
century because they frightened the horses. And Pfizcnmaycr {1926)3 the excavator 
of one of the frozen mammoths in eastern Siberia, was told by old Yakuts that elks 

1 Hikthcimcr waa inclined to regard L hj s j, rrindnrr. I'he jug, however, U Axi dSf ± and reindeer did not 
occur a* f ar south A* the Black Sea. 
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were used for riding as late as the beginning of the nineteenth century and that 
the Russian government stopped the practice in order to prevent Yakut criminals 
from escaping on these animals, which were evidently faster and more enduring than 
horses. 

That the practice was at all known renders its antiquity probable. The evidence 
is, however, somewhat conjectural. On the rock engravings from the Zalavrouga 
River, north-west Russia, a man is shown on skis behind a bearded and long-eared 
stag. This appears to be an elk (Fig, 30 : la). In other parts of this group of engravings, 
however, reindeer appear to be shown, and one of them, is connected with a man by 


Fig, so ‘ 12. Bowman on ^ki* lx hind 
an eik, cither pursuing or being 
drawn. One of the rock engravings 
from the Zafevrouga River, north¬ 
west Kuviia, hcconrf nulleimium B.c. 
Thh i* not a reindeer ias commonly 
slated) since [he leg* are high and 
the elk's s beard' is plainly shown. 
After Clark 


means of an engraved line. HanCar and others regard this as a spear or lasso. On 
the other hand, it is conceivable that hunters were drawn on skis by tamed elks or 
reindeer. The age of these engravings is T according 10 Hangar, early second mil¬ 
lennium B.C. 

These brief observations suggest that the elk was at one time important to 
northern peoples* but it never succeeded in competing seriously with die horse and 
the cow. 



THE MINOR RUMINANTS 

SCIENTIFIC NAMES— Dama damn L. (common fallow deer; wild in /Mia Minor, intro¬ 
duced in the Mediterranean and Europe). 

D . mtJtipotemica Brooke (Persian or Mesopotamian fallow deer; originally Palestinc, Iraq, 
Persia. Now restricted to Persian Chouzisian). 

Capita d&rcas L + (Dorcas gazelle, ghaza 1 p afri, rbezel; North Africa from Rto de Qro to 
Egypt h Sudan, Abyssinia, Lake Chad; and from Sinai* Arabia, Palestine to Syria). 

C . gd&tia Pallas (mountain gazelle, id ini* chinkara; distribution like that of G f dffreas, but 
extending east into India), 
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Addax nasrma&ttatus Blamvilk (addax or meudcs antelope; from Rio de Qro through 
northern Sahara to Egypt and eastern Sudan). 

Oryx taa H, Smhh (— 0 . aigazd Okcn) (scimetar-horned oryx antelope; Sahara from 
Allan lie to Sudani. 

0 . Uucqtjx Pallas (Arabian oryx; Arabia and parts nf Iraq). 

For Capra ibex sec Goats, p, 129- 


In Old Kingdom times, when experimental domestication was at its climax in Egypt, 
many species of antelopes and other ruminants were kept under conditions of domes¬ 
tication. Very often they are shown with collars round their necks. It is impossible 
to ascertain, however, to what extent breeding took place in captivity. The species 
are mentioned here for a variety of reasons although they never attained economic 
importance. There is one possible exception, the gazelle of pre-pottery Neolithic 
Palestine, -is will be shown presently. Apart from the Egyptian orbit, the western 
Asiatic area contributes a species to this group, the fallow deer. 


fallow deer 

The fallow deer exists in two distinct forms which by some are regarded m species, 
the common fallow deer of Asia Minor with its spotted coat and large antlers 
terminating in a flattened shovel. This is the species which was at one lime sacred 
to Hit tile gods and later to Diana of Ephesus. In the wild State it occurs from the 
south-west end of the Sea of Marmora along the south coast o! Asia Minor as far as 
Adana, and in the Taurus Range. This present-day distribution can be supplemented 
by localities of the Hittite Empire of central Asia Minor, though not with great 
accuracy as the deer may have been imported in many places. One of the Hittite 
gods is frequently shown standing on such a deer, the specific identity of which 
is borne out by the distal palmation of the antlers. Two Hittite localities, Zetidjirlt 
and Carchcnush, if genuine, extend the area ol the common fallow deer to the 
Euphrates. It appears also to have existed at Nimrud where the common fallow 
deer U known from a relief representing a winged human figure holding a deer in 
his arms. 

The common fallow deer spread into the Western countries during the Roman 
period. It appears in mural paintings at Pompeii and in other places, and it is 
occasionally shown on coins of the Imperial period. 

The ancient Greeks in all probability were familiar with the common fallow 
deer, since it occurred in the neighbourhood of their Asiatic colonies. Occasionally 
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it appears in art, but usually in contexts that suggest importation from Ada (Fig. 20 t 
13), as* For instance, in the Mycenaean tombs. The Fact pointed out by Keller 
that the Greeks tended to lake over the topics of the scene from Asiatic prototypes, 
replacing the Fallow deer by European red deer, dearly indicates, however, that 
the latter kind was more Familiar to them. 



Fig. 30 : i% T Silver drachm of 
Ereirist, Euboea, 569-336 b . c ., 
shutting a follow doer being 
attacked by a linn, The race is 
clearly that of,'Via Minor* and no 
wild fallow deer are known to have 
existed in Eubor\T_ They must* 

I heir fore, have been imported. 
Lions were abundant in Macedonia 
shortly before ibis period, namely 
in the Persian wars* Twice natural 
size. A labor's ml leu inn 


ftcing sacred to Diana of Ephesus, the common fallow deer appeared on many 
coins of that city, as well as some others. One of the earliest of these is an cleetrum 
stater of the period 700-480 R.o. found at Halicarnassus, now in the British Museum* 
It shows a feeding slag and an inscription in archaic letters, 'tfxwvos or ^aous) qu 
which has been read l I am the badge of Fhancs 1 (Head, 1959, PL 1, Fig. 
9, PP 2-3). Other readings are less likely, for Seltman 1955- |>. 28) compares it 
with a scarab seal stone inscribed in archaic characters eju <mpa and 

continuing ‘do not open me", evidently to be used on letters. "Pha ties' has thus 
always been accepted as the name of a moneyer, a strange thing at that early period, 
Phancs is, however, the name of a local love-deity, too, who represented a buzzing 
bee and was regarded as the son of Artemis* The bee see p. 499) indeed appears on 
the reverse of many Ephesian coins, the obverse or which Ills the stag* and 1 con¬ 
sider it most likely that this Phancs was not a money er at all, but the sacred bee 
which, in the days of incuse squares on the reverses, made his first appearance in 
writing on the obverse. A second coin of this kind, inscribed has been 

added to the collection of the British Museum more recently* It is illustrated in the 
appendix to Head s monograph 1 1959* PI- 5 1 * Fig* 3) and confirms, in my opinion, 
the allusion to the sacred bee T 

The second form of fallow deer is the so-called Persian, the antlers of which are 
not palmatcd (Fig. 20 : 15). On the contrary, they tend to become flattened in the 
lower part Zeuncr, 1957* 1958). This form was at one one time distributed south 
oF the line Adana-Carchemish-Nimrud already mentioned, and it appears to have 



Flo* ao : 14. Gold rhyton in 
slit- form of 2 head of fallow 
deer from l^naguriditfj 
Bulgaria. Period of Alexander 

I ho Gttai 

bem adapted to ilie dry woodlands and steppe scrub of southern Persia, Mesa- 
poiatnia, Syria and Palestine. It is, for instance, depicted on many of the finds from 
Ur and many remains have been found in the Mount Car met caves in a Palaeolithic 
context. From the Natufian onwards it must have rapidly reduced its area ol distri' 
bution. In some cases, for instance in Syria, it appears to have been present as late 
as in Roman limes according to an animal mosaic from Antioch-on-thc-Qrontcs 
: Hate, if)39), For many years the Persian or .Mesopotamian fallow deer was believed 
to be extinct. Quite recently, however, it has been rediscovered. In Persian Chouzi* 
stan, on the rivers Dea and Karcheh, at least a hundred individuals arc slill alive 
in floodplain forests (Haltenorth, 1959, 1961; Trcnse, 1959; Zukowsky, 1961)- 
Thev are difficult to observe, but many shed antlers have been collected. In addition, 
two live fawns were caught and taken to the deer park of Herr von Opel at Kronberg 
in the Taumis Mountains, Germany (Figs. 20 : 15 and 20 : i6j. Herr they bred, but 
unfortunately the stag died suddenly a year ago. Observations by Haltenorth have 
confirmed that even here in the south the fallow deer is a woodland species. 

A peculiar extension of this distribution area of the Persian fallow deer is 
Cyprus. Since this island is nearest to the coast of Asia Minor at Adana, where the 
common fallow deer occurs, one would expect the latter to be present on the island. 
Instead, the Persian fallow deer is found from the early Neolithic onwards. As 
localities Khirokitia and Erimi (King, 1953) must be mentioned, ft is also present 
at Sotira and in the Late Bronze Age sanctuary at Pigadhes near Myrtou (thirteenth 
century n.c.) (Taylor, 1957). Here it appears that antlers and portions of skulls 
were offered as sacrifices, anti apart from numerous other iragments two pairs of 
frontals and seventy-six single pedicles were available to the writer for investigation 
(Zcuner, 19.5&). 

It might be held that the Persian fallow deer of Cyprus was an indigenous form 
which was kept in woods or otherwise herded in much the same way as this was done 
with the common fallow deer in Asia Minor. 
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The alternative view, however, that the Persian fallow deer reached Cyprus from 
Syria or Palestine for the first time in the Neolithic is equally tenable, ihe final 
decision in this interesting matter will depend on further careful collecting of 
osteologies 1 evidence. 



Fie.. 20 : 15- MeropoEanuaii fallow d«r. Sli^ drawn 
from life cm the Karrbrh River* Persia* by Helmut 
Dilltr. Kindly supplied by Dr Hakcnurih. Comparing 
this with she following figure* note I hr variability flf ihe 
coat 



Fig. jo : tfi. MrvapDland&it fallow deer. Stag k^pt in 
captivity in Use zoological psirk of Baron von Opr|* 
Kraadx'rg* Tattmia, West Germany, Photo Geonefdd* 
kind tv supplied by Df Haltciiorth 


A.Il.U.D.A.—EE 






434 


DOMESTICATED ANIMALS 


Fallow derr arc very easy to keep m large enclosed areas as exemplified by our 
British deer-parks. This practice spread, probably with the aid of the Moors, into 
Europe during the Middle Ages where the animal has adapted itself well to northern 
climate. This is not surprising since the species was present in north-west Europe in 
all three interglacial periods. Of the fossil forms Damn clacfmmnus of the Great Inter¬ 
glacial of the Thames area is particularly well known. 


GAZELLE 

The gazelle is one of the most graceful animals that exist and has appealed to the 
imagination of man Ibr thousands of years, and in the Orient it is still used as an 
epithet signifying loveliness. This, however, has never prevented man from hunting 
them, and many a scene of this type has been handed down to us by the ancient 
Egyptians. And, indeed, much earlier than in Old Kingdom times, in pre-pottery 
Neolithic Jericho, about 6935 b.g., gazelle formed an important part of the diet of 
the town. One wonders how this meat supply was organized. It is somewhat difficult 
to imagine that it was solely dependent on hunting, and the possibility that in those 
early days gazelle were herded like goats should not be refuted light-heartedly 
iZrutier, 1955c). According to Bruntnn Brunton and Caton-Thompson, 1928) it 
was tamed in Badartan times. 



Fig* an : 17. Old Kingdom scene from a imnh aL Snqqann Egypt (o 8500 b.c.)- p showing domes¬ 
tics Lion ofuniuual animal^ fn ibe second register gajscltr, addax, ib^xand oryx all wearing collars, 
and in the bottom register hyaenas being stulTed (sec also Fig. 2017) 
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In Old Kingdom times gazelle were not only hunted but kept, as indicated by 
neck collars. In a tomb at Saqqara the occupant is stated to have owned 1135 pieces 
of gazelle in addition to 3968 cattle, and gazelle are shown on the tomb reliefs Fig. 
20 : 17). This statement suggests once more that gazelle were under fairly strict 
control. Tor how else could they be counted? If at that time, Lc* from the seventh to 
the third millennium b.c,, gazelle were herded, or even to some extent domesticated, 
this practice w4s abandoned thereafter in favour of keeping the more ordinary stock, 
especially sheep. 

In later times gazelle were kept by the Romans, who sold their meat m the 
butellers' shops as shown in a painting in Pompeii Their skins were converted into 
leather and parchment and their horns worked into handle^ mouthpieces for flutes and 
other articles. The astragalus of gazelle was used as dice in Africa and the Near East, 
especially in Roman times but also earlier. Besides all this, gazelle were used as 
luxury draught animals for children’s chariots, as can be seen in the house ol the 
Vetii in Pompeii, and for similar luxury displays. The animal appears occasionally 
on coins of the Imperial period. 

The common species of gazelle in question is Gaztlltt dorcas, tile afri of Arabia. 

ANTELOPES AND HEX 

In Old Kingdom times the Egyptians kept add ax antelopes, oryx and a few rarer 
species (Fig. 20 : 17), as well as the Nubian ibex, in much the same way as gazelles. 
There is, however, no evidence that this practice was followed outside the Nile 
Valley, and it was abandoned at an early date, in fact, m early Old Kingdom times 
there was hardly a ruminant that the Egyptians had not attempted to draw into the 
orbit of domestication. 


New World Species 


SCIENTIFIC NAMES: 

(a) Dogs. Canis ingot Tschudi. 

(b) New World Camels. Lanui guankoi Muller (guanaoa; Andes), L. gtanm L. (domcMi- 
eated guanaco, llama), L paw* L- (alpaca, paeo p another domesticated giianaco), L , 
uicugim Mol + (vicuna; localized in Peruvian Andes u L. djndat Krumbicgrl (eastern 
Andes; doubtful), 

(c) Guinea Pig- Cavia porceUm L. (a rodent; South America). 


I t is a curious and significant fact that at the time of the Spanish and Portuguese 
Conquest there were few domeslicated animals in America* This is particularly 
remarkable in North America where a suitable wild fauna was in existence, and 
it can therefore be explained only by the cultural stage in which the iiret immigrants 
were* In other words, they appear to have been pre-agricultund* and any agriculture 
they had when the Europeans arrived must have been due to independent invention 
or later infiltration. No domesticated sheep, goats or reindeer reached the ancient 
Americas, though the dog did. This companion of Mesolithic man spread over 
both Americas. 

In South America we encounter in ancient Peru a centre of domestication of at 
least one of the two species of bumpless camels which are there available, and the 
process was certainly entirely independent of the domestication or Old World 
species. The llama and the alpaca were the result. 
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Only one other species was domesticated by the Indians of South America and 
this is the guinea pig, a small rodent nowadays regarded as a pet and an animal 
suitable for scientific experiment* 


THE AMERICAN DOG 

At the lime of the discovery of the continent most American Indians owned the dog. 
On the whole, this animal occupied much the same position in the New World as in 
the Old, being the companion of man* In a few places man took to eating dogs, 
presumably because the meat supply was scarce. The practice was by no means 
universal. And the Incas despised the dog-eaters. 

The breeds of dog of ancient America have not yet been studied in detail, to the 
best of my knowledge, with the exception of the Inca dogs investigated by Nchring 
(1884), Noack f t 916b) and Ueck (1961). Four types are distinguished of which one 
is a primitive sheepdog which Antonins compares with the large form ol Cattis 
piitustris of Europe. If it is correct to regard certain Mexican dogs as the descendants 
of this form, it w ould have had upright ears and a reddish-yellow coat ol hair, and 
ii would have resembled the pariah. It may be assumed that ibis form was nearest 
to the one originally introduced into the continent* 

The first of the derived breeds is called by Nchring ‘sheepdog-like , the second 
resembled a bulldog and the third a dachshund* Whilst the dachshund type also 
may be compared with the Cams palustris group of Europe, the third resembles a 
bulldog or boxer in the structure of its skull. These three types are known both from 
mummies and osteological material of the Inca Empire. What exactly their uses were 
remains to be discovered* Some were undoubtedly used like sheepdogs, whilst 
Mason (1957) mentions that black dogs were used in ritual sacrifices. 

Greyhounds were reported as present soon after the conquest. Whilst some writers 
consider it possible that these were of native origin, there is much in favour of the 
assumption that they were the descendants of Spanish greyhounds imported at a 
very early date. The same happened in the Canary Islands, where the Spanish grey¬ 
hound lias established itself alongside the native prehistoric breeds. 


LLAMA AND ALPACA 

There are two wild species of ‘camels' in South America, the guanaco and the 
vicuna. The former is the larger, with a shoulder height ol 120 cm., whilst the 
vicuna attains 80 cm. only. The latter has a conspicuous rulT ol long, whitc% silky 
hair. There arc also two domesticated forms* the larger Hama and the smaller alpaca. 
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Gf these, thr first h used mainly for transport, the second, however; for the produc¬ 
tion of wool summary by Metre, 1958). 

It was tempting, therefore, to derive the llama Irom the guanaco, and the 
alpaca from the vicuna. Antemius 1922) regarded this view as well supported by 
osteological and biological arguments. Some workers an- still following Antoni us 
unquestioningly* Others say that the alpaca, though descended from the vicuna, 
contains some Hama blood. This Antonins considered unlikely, claiming that the 
two species do not interbreed voluntarily. 

hi recent years* the alternative that both domesticated forms are the descendants 
of the guanaco has gained considerable ground, Herre 1952, 1953^, b), in particil¬ 
ia r T has done much careful work in South America and arrived at the conclusion 
that this is the only interpretation that agrees with all the evidence, and in this he 
was followed by Rohrs 1957 and Pallet 1961). Ostcological differences between 
llama and alpaca arc now regarded partly as dependent on absolute size and partly 
due to domestication. Indeed, the skull of the alpaca shows unambiguous evidence 
for dose relationship with the guanaco, a view held by several weighty authorities 
for references* see Herre, IQ5 2 )- I he biological argument of Antonins also has been 
disproved. Llama and alpaca produce fertile hybrids, and, incidental I y T so do 
guanaco and vicuna with each other and with either of the domesticated forms. 

The differences between llama and vicuna, therefore, must be due to domestica¬ 
tion, the llama having been bred predominantly to be a beast of burden, of great 
value to the natives in the thin air of the high altitude of the Andes- The wool of 
these large beasts, however, is too coarse to be spun, and the small alpaca Ls likely 
to have been developed as a supplier ol wool. Several breeds exist, and Pallet [1961) 
has shown that the resemblance of alpaca w r ool to Lhat of vicuna is due to con¬ 
vergence, and that thin-sectlons show up the true relationship. 

Both llama and alpaca were domesticated by the Incas, or more probably by 
their predecessors, and bones of the llama have been found in a site of the early 
agricultural period (c, 2550-1250 a.c.) in the Viru Valley in Peru l Mason, 1957). 

The llama (Fig. 21 : i) has always been predominantly a bcasL of burden* 
although it is not capable of carrying more than about one hundredweight and it 
travels hardly more than fifteen miles a day. It was used in large caravans some¬ 
times of several hundred each and driv en by a man probably with the assistance of 
dogs. The alpaca on the oilier hand was chiefly kept tor its fine wool, a most im¬ 
portant textile fibre in the cold highlands of the Andes. Large herds of both breeds 
were owned by private individuals and commonly by the Inca state, and wealth 
was often counted by the number of liamas + It is a curious Fact that the keeping of 
these domesticated beasts did not extend beyond the confines of the wild ancestors 
as is usually the case. On the contrary, the domesticated forms occur well within the 
distribution area of the w ild guanaco. In any case, the low lands of South America 



Fig, 2| : i. Llnma, silver figurine 
Frum, prr-Ckiliinihian Peru. Metro¬ 
politan Museum, New York 

arc climatically unsuited for the New World camels which arc specialized high- 
mountain desert animals. 

The vicuna is, according to several observers, difficult to bring under human 
control. It is a shy species t like many of the smaller ruminants. But it is not impossible 
to domesticate as the Jesuits were able to show, before their experiments came to an 
end when they were expelled from Spanish countries. Today, the wild species is 
exploited for hair. The herds arc driven along stone fences into corrals where they 
are shorn and released again. 


GUINEA PIG 

The scarcity of large meat-providing animals in the Andean mountain range in¬ 
duced the pre-Inca natives to domesticate the guinea pig, a small South American 
rodent now well known to everybody* Many colour and fur types had already 
appeared by Inca times. The little animal served as an article of Food as it would 
have ban too expensive to eat the slow-breeding llamas and vicunas unnecessarily. 
It was even worthy of bring used as a sacrifice to the gods. 

So far as is known, the guinea pig did not spread beyond the Inca Empire rill 
after the Spanish Conquest when, being small and easily transported* it appeared 
at many places of the Spanish Colonial Empire within a century. It appears to have 
become known to the English-speaking world via West Africa* as is suggested by its 
name. 
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Birds, Fishes and Insects 


DOMESTICATED BIRDS 


V ery little is knoii'n about the domestication ol birds, as distinct from 
mammals. Being capable of flight, and on the whole extremely cautious, 
contacts or overlaps of their environments with those of man arc few, though 
crop-robbing may have brought about encounters, all the important domestic 
birds being seed-eaters (pigeons, fowl), grazers (geese) or vegetable mud-eaters 
(ducks). 

The idea of keeping birds, therefore, is not likely to be earlier than the Neolithic. 
Social propensities arc present in those species that were to become economically 
important, especially in the fowl with its well-known pecking order. Geese and ducks 
are similarly gregarious, and show the beginnings oF a social order in flocks. Pigeons 
are on a lower level, they associate in common nesting and feeding grounds and sleep 
together in the same trees. These propensities must have reduced the difficulties oT 
domestication. 

Birds have never played as important a part m human economy as have the 
mammals. They have been kept as substitute food, for pleasure and sport, and at a 
comparatively late stage as producers of eggs, a natural food reserve. 

There is one possible exception, the Kallstatt culture of Europe. It shows so 
much evidence of the ritual and presumably economic importance of a bird which 
is either a goose or a duck that it may be inferred that these people had socialized 
in its domes drat inn. It is more likely that this was a goose. On the whole, bronze 
figurines arc not accurate enough to be certain, but many fit the goose belter than 
the duck. Perhaps both species were involved. It may be noted that the goose 'and 
the duck) plays a very Important part in the farming stock of eastern Europe, 
especially in the Balkans up to Poland, is this perhaps evidence for the survival of a 
goose economy from Halls tatt times to the present day? 













Domestic Fowl 


SCIENTIFIC NAMES— Callus M atlu£ gallus L + (Burmese fowl; Burma); G. gallm murghi 
Robinson northern red jungle fqwi; India from Kashmir south k> Godavan u (>. galfus 
jsfamltei De Lac our (Tonkin Fowl; Indo-China); G, gailus hankiva Tcmmmrk (Bankiva 
Fowl; Java s Balij. 

Callus somuratii Tcmmmck (grey or Sonncrat fowl; India south of Godavari). G. MpcM 
Lesson (Ceylon fowl); G. earius (Shaw) (Gangegar; Java, and Lesser Sun a s e* to i or). 


O f the four wild species of the genus Gallic the red jungle li)"I .Callus 
gitHus) is the chief ancestor of the domesticated fowl. With its geographical 
races it occurs from Kashmir to Tonkin, and on the peninsula south to tin 
Godavari. The other three species are, however, closely related and betray by their 
distribution that thev are no more lIvan somewhat divergent geographical rates. 
They are known to interbreed with the red jungle fowl, especially G. smnerati, 
according to Blyth and Marshall. That this grey species has contributed to the 
domesticated stock is also suggested by the appearance of its whitc-and-black putu rn 
in some breeds. Hahn (1896)"discusses the interbreeding of domestic fowl with wild 
birds, especially in Further India, and he regards it as almost impossible that the 
domestic slock should not have absorbed some blood from the other species. 

The old-fashioned, multicoloured cock is hardly more than a large edition oj the 
coek of the red jungle fowl which abounds in the woods of northern India, though 
it is not often seen because of its shyness. Its area of distribution brtppi ns to be the 
area from which the earliest evidence comes for man s interest in this species. 

The Indus Valley civilization was familiar with the fowl. Among the seals from 
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Mohenjo-Daro, Mackay (1938) recognized one with two birds in the position of 
fight which he thought were Sonnerat cocks, whilst Gandcn 1953) regards them as 
red jungle fowl. There ate day figurines from the same site which are intended for 
fowl. Most are fragmentary, but the evidence is cumulative. There is a cock in posi¬ 
tion oT display, a fragment with a comb and one which Mackay interprets as a 
hen with a food dish. This would point to breeding in captivity. This is confirmed by 
Sewell's (Sewell and Cuba, 1931) study of the bones which are larger than those 
of the w ild bird. A femur from Mohenjo-Daro measures 103 mm. compared with 69 
mm. m the wild bird. The femur of a modem table fowl (coll. Institute of 
Archaeology) measures 115 mm., which shows that the Indus Valley birds had 
been bred for size. Full domestication had therefore taken place* say* by 2000 b.cl 
A t Harappa the fowl is not absent* but there are only two clay figurines that 
appear to represent a cock and a hen. From Chanhu Daro clay whistles are known 
of a shape suggesting small gallinaceous birds. One is painted with vertical stripes* 
which pleads against domestic fowl. Perhaps they arc intended for quail* 

In the same millennium the Sumerian language has a word for the cock. It is 
conceivable that the Indus Valley people kept the fowl only for the purpose of 
sport* and that its breeding for flesh occurred later. When the Aryans invaded India, 
about the middle of the second millennium* the newcomers learned to admire the 
cock. The Rig-Ftda docs not mention him, but the Athani and Fajur do. He is 
praised for his courage and pride, and as an indicator of time. By about 1000 ft.c r 
it was forbidden to cal the fowl. Evidently the bird had assumed religious significance. 

The coins of north-west India show that the cock continued in favour. It appears 
Tor instance on those of Sophytes (310 b.c.), a prince of the Punjab who submitted 
to Alexander the Great (Fig. 22 : 1). It is shown by Satvamiira (first to second 
century' a.d.)* together with a palm tree* This is a queer combination* and most 
probably symbolical. 

It testifies to ihe far-reaching marine trade of the Egyptians that the fowl appears 
in the fifteenth and fourteenth centuries B.C. in Egypt. In the tomb of Tutankharnun, 
Carter found the painting of a cock (Fig* 22 : 2) - This is proof that it was known about 
1350 a*c* A century earlier the annals of Thothmes III mention birds that lay eggs 
daily* and this has been interpreted as a reference to hens h Without Carter's find* 

Fir. aa ; J- Silver coin of Sophytrn, a 
prince of the Punjab who submitted to 
Alexander ihe Great, showing cock 
wilh lar^fe spurs, f, 300 r.r. Early cock 
coins of this type appear in celebrate 
the fighting spirit «f the hind. XaGural 
size. Author's collection 




Fjq. 22 12. Pointing of a 
cock on a potsherd, from 
the tomb of Tuiaitkhartiun, 
Egypt, nineteenth dynasty 
U. 1350 bjC.). After Curler 
U$*3) 


this text would be very doubtful; with it the interpretation appears less improbable. 
The fowl, however, disappears again from Egypt; perhaps because ol its religious 
connections it was exterminated when after the Eebnaton -1 utankhamun episode 
the old religion was re-established. It did not reappear in the country until the 
Ptolemaic period. The early introduction was almost certainly not the result of over¬ 
land connection, for the fowl had not yet spread through western Asm in the second 
millennium. 

In the circumstances, the chicken hieroglyph presen is a problem, \\ hy should 
the chick be shown, but never an adult bird? It is highly probable that this hiero¬ 
glyph is derived from some other bird, or rather chick, not the domestic fow I. The 
quail has often been suggested. 

The period of the rapid expansion of fowl-keeping was the first millennium b.c. 
From north-west India it evidently reached Persia at an early date. Whilst this 
is implied in the coin evidence from north-west India and its appearance on Assyrian 
seals around the eighth century B.c., there is substantial literary evidence in addition. 
In the religion of Zoroaster it plays an important part as guardian of the good 
against the evil. With his waking crow the cock became the symbol ot the w aking 
day and thus of the light in general. Hahn believes that Lhc use of ihe cock as a time¬ 
piece* arose in Indo-Bactria. . . , 

From Persia the domestic fowl spread westwards to Mesopotamia and Asia 
Minor, It is possible that the Modes, who were subject to the Assyrians bom thc 
latter part of the ninth century onwards, brought it into the Euphrates-Tigris Basin, 
A few seals from the eighth century b.c. show the bird. One found at Nimrod dates 
from 740-710 b.c, according to Mai low an - Two others, dated about 700 B.c., arc 


> The Greeks oc««ion*l!y called the fowl the Median Bird which may allude lo thU aviation- Persian 

Bird is* however, nwe commonly used, , - *■ r riP _Hl r h 

< Thu U the dale he give* in hi* publication (. S 50), but ^cordm* to a pcnonal communication, hr wh.cb 

I am grateful, he now' date* it about 800 B.C, 
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mentioned already by Layard (1853); they portray men in front or altar stones on 
which cocks are to be: seen. The bird therefore appears to have had a religious sig¬ 
nificance, which b not surprising if it was received from the Medes, inhabitants of 
Iran* where the cock had by that time become connected with religious rites. 

The earliest known pictorial representations from the Mediterranean are found 
on Proto-Corinthian pottery of the second half of the eighth century, Dumbabin 
(19481 studied this material. It is evident that the domestic fowl was becoming know n 
by that timc s but k appears not to have been really common before the sixth century. 
The bird had come from the East* but evidently it arrived ahead of the political 
expansion of the Persian Empire, 

In Asia Minor the fowl became popular mainly in the course of the sixth century, 
though it had been known earlier. It was the Persians themselves who spread it as 
they expanded their empire. A combat of cocks appears on a vase from Kkizomcnai 
near Smyrna about 560 b h c. The fowl is mentioned by Theognis, a poet, about 530 
H.u. About 500 b.c. it is shown on the Xanthos monument Keller* 1909, p. 172), and 
from the period of the Ionian revolt against the Persian rule (500-494 b.c.) wc have a 
beautiful Phoenician elect rum stater* probably coming From Dardanus* on which a 
cock is depicted on the obverse. 

By this time the domestic fowl was well known throughout the Greek world* It 
had reached the outlying coloniae in the West* too* for on the coins of Himcra in 
Sicily, prior to 481 B,c. t cocks figure in various attitudes. Himcra must have been 
famous foi its cocks, though in what capacity, whether as fighters or as health-giving 
birds (the town was a spa), as ford I ity symbols or as good food, is not known. On many 
of the coins the cock appears filling the obverse. One of particular interest h the 
silver drachma reproduced here (Fig, 32 13); it shows not only the customary 
cock on the obverse, but on the reverse a hen in an incuse square. 

Another Sicilian town indulging in I he display of cocks was Selinus. The issues 




Fiu. 22 E 3. Silver drachm of Himrm 
in Sicily, .showing cock on the 
obverse and hen in an incuse square 
on the reverse, prior to 481 &.C. 
Natural dac. Author"! cullcaion 
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of 466-415 etc, portray cocks. But here they are shown in a cage or similar con¬ 
traption possibly representing an altar* The bird is evidently not being sacrificed* for 
on one coin the altar fire is burning above it and the bird appears very much alive. 
Beside the altar stands the river god, he!inns, holding forth a wreath. On the right a 
bull is shown with a 'Sclinon* leaf, the parsley for which the town became famous 
after the draining of die marshes. A third coin (Head* 1959 * ■ 53 - depicts a 

similar scene 5 but this time a snake is crawling over the altar* This association 
clearly points to die worship of Aesculapius, and the substitution of the cock for the 
snake nn some coins shows that it had become a symbol of health associated with 
the Greek deity of healing. 

Head (1959) refers to the fact that the draining of the marshes relieved the town 
of 5dmus of malaria and suggests that these coins were intended to commemorate 
the event* 

Other Greek coins of the fifth century testify to the wide distribution of the cock, 
ll is still popular in Da rd an us in the Troas* and in Lycia it is used for fighting sports 
Fig, 22 : 4), In that country it was even absorbed into the *ihrce 4 eggcd symbol , 



Fie. 32 : -t- A silver coin showing two fighting corts 
with spuns n (nmi Lycia in Asia Minor, 4S0 400 n r c r 
Natural size. After Head (*$59) 


a coin with a pig on the obverse showing on the reverse an incuse square with three 
necks and heads of cocks arranged like the spokes of a wheel* Cretan coins from 
Phaistos likewise show our bird. In the literature of that period it is often mentioned. 
The Greeks were fully conscious of its Eastern origin and of its importation into the 
Western World by the Persians, Aristophanes alludes to it* as do many others. It is 
evident that the domestic fowl had been absorbed by the Greek world with the 
greatest readiness. After two centuries it was to be found everywhere. It was bred lor 
fighting games which became so popular that they were at times organized by the 
Athenian government. It was accepted in its Eastern capacity as a divine symbol ol 
light and health. Before taking poison, Socrates ordered a cock to br sacrificed to 
Aesculapius for recovery from an illness (399 b.c. . 1 he cock also became an erotic 
symbol, because of its conspicuous wooing display. In Greece it became the fashion 
to present beloved boys with a live cock. In the museum at Olympia there is a 
terracotta figure of Ganymede with his cock being abducted by Zeus fig, 21 . 5], 
and similar pictures arc found on vases. The modern word cocoik, incidentally , is 
derived from cock. 

The adoption of the fowl as a symbol of fertility, however, is due to the prolific 
laying of eggs, and thus associated with the hens. The Jews carried a cock and a hen 



Feo, W : 5- ^stitEuc of Zi-us carrying 
Ganymede, f, 4B0 ilc, Cjnnyrncde h 
shown earning a cock 1 [wmihly as a 
symbol of sexual vigour, F n museum 

a I OSyil LjjliLL 


in front of bridal couples. It was in all probability the eggs that led to the economic 
exploitation of the species. The annals of Thothmes may be recalled with their birds 
that reproduced daily, and the Vcneti were reputed to have had hens that laid a 
couple of eggs every' day. This desirable condition is unlikely to have been achieved 
in reality, but that the ancients had breeds of fou l that laid prolifieally is certain. 

For the bird itself as an article of food there appears to have been little economic 
need. It was an important standby for the poor, but one would have avoided killing 
the producer of eggs until it had become too old. According to Aristophanes, every 
Athenian had his hen, even the poorest. Being cheap and easy to rear it became 
popular as a sacrificial animal for all sorts of gods, not Aesculapius only a 

The evidence thus afforded for the keeping of chicken in comparatively close 
confinement raises the question whether modifications due to domestication existed 
in the Greek period. An interesting piece of evidence to that effect is supplied by an 
carly-third-ecntury b.c, tomb in Aphrndrika on Cyprus Dray and dti Plat Taylor, 
1951 j 3 in which fowls arc included as gifts to the deceased. The birds were studied by 
Miss Bate and found to be small. Their metacarpats and ulnae, however, were too 
short for the size of the body, so that they must have been incapable of flying* Spurs 
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were uoL found cither* lienee \Iiss Bmc concludes that this wxis a kind of table bird) 
and certainly not a righting fowl. 

Finally, the use of the cock as timekeeper was popular in Eastern countries and 
adopted by the Greek world. In the absence of mechanical alarm clocks a caller that 
rouses the sleeper before daybreak has an important function to perform. The cock 
is particularly efficient in the south where the dawn is short. I odav we are a pi to 
forget how much the ancient farmer relied on his cock to get him started in the 


morning. 


Summing up the various uses of the domestic fowl, one begins to appreciate w h* 
it was regarded as such a remarkable bird. The Greeks had no taboos against eating 
it [such as existed elsewhere) s which greatly enhanced its economic value* 1 he 
first introduction occurred about the eighth century, and it spread dining the sixth 
over the rest or the Greek world* At the end of that century, and in the one that 
followed, it was still sufficiently new to be regarded as important. Ic is frequently 
illustrated. But the fourth century already accepted its presence as a matterof course, 
and illustrations became rare. The bird had become part of the equipment ol 
Mediterranean man* 

A few words must now be said about the appearance oi the domestic fowl in tin 
Apcnniite peninsula- It is still a problem whether the Etruscans imported it at the 
time when it became popular in the Greek world* Ihc Greek colony of Lukioi 
Epizephyrioi in Calabria shows it on terracotta rebels about 500 ».c. It is also 
shown on a bronze coin from Gales in Campania (Fig* 22 : 6; after 268 a,c + Does this 



Ficl 22 : 6 . Bronze coin «f 
Gik$ p Campania, after 
!mj_. whhcpcL Xalurai sm a . 


comparatively late date suggest that the introduction was relatively recent? This 
specimen appears to portray a fighting cock as is suggested by its proud posture. 
On the whole, however, it is unlikely in view of the numerous contacts with the Greek 
world that the introduction of the fowl into the states of Italy was long e a > c 
Again, it arrived with a reputation for its unusual qualities. 

The Romans developed the remarkable method of prophecy called ortutilum f* 
tripudio, Some hens were placed in a cage and their manner ol firding o s< • 
tliev ate greedily it was a good omen; if not, prospects were bad. This oraeu tnn at 
the advantage of portability and was therefore very popular with the army. IJ the 
hens were starved beforehand, a general could always demonstrate to his troops i tat 
their enterprise was going to be crowned with success. No wonder that this practice 
was ridiculed even by many Roman writers. In the wars against the Samnite 15 i,sccon 
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half of the fourth century b.c.) L + Fapirius Cursor used it abundantly. In the first 
Punic war the consul P, Claudius Pulcher became angry with his prophetic birds 
when they refused to eat their food with the alacrity required* and threw them into 
the sea with the remark, "May they drink if they won't cat/ His subsequent defeat 
in the sea-battle of Drepana in 249 B.c. was attributed by the people of Rome to this 
disrespectful act. 

Much information 1$ available about the economic aspects of poultry-farming 
in Rome. Colour mutations existed in plenty. White birds, however, were not popular 
because they attracted birds or prey. They did come in useful from time to time For 
the purposes of sacrifice. The use of white fowl on such occasions was evidently taken 
over from the Greeks. Anubis, worshipped in Rome, though of Egyptian origin, 
required white fowl, Pythagoras had already forbidden his disciples to eat white 
fowl because it was sacred to Zeus. King Pyrrhus of Epirus, well know n for his use 
of elephants in the Battle of Hcmdria against the Romans, 280 b.c + (sec p. 2B9) , 
had the habit of healing the sick by treading on their stomachs. Before these occa¬ 
sions be sacrificed a white cock. On the other hand, Ovid reports that black fowl 
were required for the goddess of the night. 

Elaborate treatises were written by Varro and by Columella on the art of 
keeping poultry. Hens had to be fattened; they were stuffed like geese. ’The best 
time for hatching eggs was when the moon u r as waxing, and an odd number of eggs 
was to be placed under the hen. It was recommended to put the chicken-home near 
the kitchen or a baking oven, so that the smoke would pass through it and kill the 
lice. Columella describes the equipment orthe chicken-house in detail. In his opinion, 
red or brown hens with black wings and LaiJ were the best layers and breeders. 

Castration was practised in addition to fattening, and apparently invented by 
the Greeks. The Ij'.x Famia sumptuma of 161 fro, prohibited among other things the 
eating of fattened fowl and permitted only one unfattened hen on the table. By 
using castrated birds and cockerels, it was of course possible to circumvent the law. 
Horace reports that fowl drowned in wine had a particularly choice flavour. 

All this clearly shows that the fowl had become an economically important bird 
and that it had come to play a conspicuous part in the menu of the Romans. Never¬ 
theless, fighting cocks continued to be reared. 

In many places, especially on islands, fowl escaped and became feral. One such 
island off the Ligurian coast is specifically mentioned by both Varro and Columella. 

North of the Alps, the domestic fowl is reputed to have appeared remarkably 
early* There is even a find in an Upper Palaeolithic station, that ©fSalfrve near Geneva 
in Switzerland. This must be regarded as intrusive, however, for l he fauna com¬ 
prises an improbable mixture of tundra and forest animals. In addition, the rabbit 
is included in the list, a species which cannot have been present before the Roman 
period, if not the Middle Ages. The Salcve fowl, therefore, can safely be disregarded. 
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Another early find comes from Denmark, where Dcgcrbol reports the fowl from the 
‘Younger Stone Age' i.e. the Ertebolle culture, an age determination which is doubt¬ 
ful, It is perhaps intrusive, too. 

The third group of early finds north of the Alps is ol Hal 1st a it Age. Belt plating 
from Hallstatt Phase D {dated 6»o b.c, on the long chronology, 450 b.c. on the short) 
was found at Ohlingen in Alsace by Schaeffer 1 93 ° 1 ilTlt 1 al Koppcl on the Lppcr 
Rhine by Wagner, Utah were described as showing cocks, identifiable from ilwir 
sickle "shaped tails. Schaeffer himself, however, withdrew the identification in tin 
appendix to his publication, saying that these are riders on horseback. The illustra¬ 
tions bear out this correction. The punch-pat tern of (he bell is so highly stylized 
that the identification of animals from their portrayed characters is impossible. 
This evidence, too, has thus to be disregarded. A find that has been mistaken as of 
Hulfstatt age conies from Halhtatt in Austria it sell; it is Roman. 

The fourth group is the Celtic fowl of the La Tone period. Enough is knowm to 
stale that the bird had reached ihe Celts and was bred by them in the first century 
B.c., and perhaps a little earlier. In view' of the close contacts of the northern C elts 
with Italy, it is likely to have been introduced into northern Europe front there, and 
not from the south-east. 

In Switzerland the fowl appears in a settlement of the Rauraci al Basle Gas 
Works which, according to Hcscheler and Kuhn {1940)' musL have been abandoned 
before 58 b.c:. The evidence consists of bones. 

Late La Time tombs at Nauheim in Germany also contained bones. 1 lie pre- 
Roman Celts of Britain had the fowl. This is specifically mentioned by Caesar in 
I)e Bdlo Gallito and confirmed by its effigy on Belgic coins as well as two finds of 
bones. There is one record from Kingsdown Camp, near Wells in Somerset, where 
Jackson identified some bones of a small fowl. The more important site is pre-Roman 
Colchester, in Essex, where Bate found domestic fowl among the bird remains Irani 
the primary silt of ditch l {about a.d. ta-43). It ntay be* assumed that the British 
fowl had not had a long history when the Romans encountered it. Caesar mentioned 
expressly that the Britons would not eat it, and the finds made so far show that tin 1 
bird was not common. 

An almost contemporary specimen comes from Hanging Langford C.unp, 
Wylye, Wiltshire, where Belgic first-century occupation predominates, though 
Romano-British material occurs also. Here the fowl may be just prior to the Roman 
Conquest or just later. Several British eaves have yielded remains of fowl, but no¬ 
where could a pre-Roman date be proved. Among these sites are the Child leigh 
Fissures in Devon, Gough’s Cave in Cheddar Gorge, Somerset, Ravem llil' 1 Cave in 
Derbyshire and Heathery Burn Cave in Durham. 

From the time of the Roman Conquest appears to come a group of five con¬ 
tracted burials in High Street, Winchester. Two of these had the skeleton of a fowl 
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between their legs. Whilst C* F. C. Hawkes was at first inclined to consider them as 
Bronze Age which would he too early for the birds in any case;, he later compared 
them with the crouched burials of Maiden Castle with their joints of mutton, and is 
now inclined to regard the Winchester burials also as of conquest date. 

Roman sites in Britain, like London, SBchester and Caerlctm, have produced 
bones of fowl, sometimes oflarger size and with tarso- metatarsi equipped with large 
spurs, suggesting that the sport of cock-fighting w as popular. 

In central Europe, too, Roman sites contain remains of domestic fowl, Tor in¬ 
stance that oFNkderbicber near Ncuwicd on the Rhine, Vindonissa in Switzerland, 
Stillfried on the March Austria, on the border of Moravia) and Hallstatl-I,ahn 
(Austria). The Romans evidently saw to it that the bird became popular (Fig. 22 : 7), 
and the people living outside the walls of the Roman Empire adopted it. Figurines of 
fowl occur in several places ( Figs. 22 : 8 and 22 X 9). The Germanic tribes, there * 
fore, must have taken over the fowl from the Romans. The spread of the species 
through northern-central Europe in the Middle Ages Is summarized in Requate 
(i960). 

An interesting discovery was made at Lcima in the province of Saxony, which 
was outside the Roman political sphere. The Germanic Cemetery of Leuna com¬ 
prises some very rich graves w'hich have informed us about culinary practices more 
fully than many others. This matter has been discussed by Gandcrl (1954), both as 
regards the pig and the fowl. Three male and one female fowl were found. The female 
by in Grave No, 2. It lacks the head and feet, but not the tibia* Gandcrl points out 
that these arc just the parts that do not belong to a masting chicken. Evidently a 
chicken prepared for the table looked in Roman times much as h does today. This 
is confirmed by a Roman bronze plate found at Mundehhcim near Marbach in 
Wiirttembcrg^ According to Paret 11938% who described it, twelve roast chicken 
surround die edge. All heads are missing; five have wings, seven are without, Paret 
thinks that this is intended to indicate two kinds of birds. Whether this is so or riot, 
the preparation for the table was essentially the same. 

Returning to Leuna, excavation reports indicate that the cocks were not associa¬ 
ted w ith the plates of food. Moreover, all three had retained their feet, and the cock 
of Grave No. 3 had spurs. The heads, however, were missing. This is interpreted by 
Gandcrt as evidence that they were sacrificed birds, killed by tearing off the head. 
This practice is used here and there even today. Saxo Grammaticus, the Danish 
chronicler who related the Hamlet saga and w ho died about a.d. 1210, describes a 
cock sacrifice of the Vikings carried out in this manner* And the Arab historian Ibn 
Failh hill, who visited the court of the Khan of the Bulgars on the V olga in a.d. 921, 
witnessed the cremation of a prince in a boat. The female slave, his dog, two horses 
and two oxen, a cock and a hen accompanied him on his journey to eternity. It is 
expressly stated that the hen was killed by decapitation, and Gandcrl regards this 



Fig, 22 :7, Mosaic of Mercury with cock from Camuntum, on the Danube, the Roman capital 
of the FaniiDnian Province, third century A.i*. 







Fig. 22:8, fcnamcilctl bronze rock, early 
Roman Imperial, from Cologne, West 
Germany, pari of a piece of furniture 



Fig. : g, Roman potlcry cock 
from RcirhcnhalL Bavaria, about 
first century a.d, p probably a 
ioy. In the Lmdcsnniisrum, 
Mainz 



DOMESTIC FOWL 


435 

as another case that corroborates his theory that the cocks of Lcuna were Germanic 
sacrifices to the dead. 



Ro. *> : io. Chinese rice-paper painting of men selling poultry’. A live cock be in* weighed, and a 
duck are shown also. This scene illustrates the importance of poultry in die economy o « us< > 
populated China; an importance which the fowl acquired in hurope at a comparative ' AU ‘ 

pfricKJ, Atiihort coJkcdoa 


Throughout the Middle Ages the fowl increased in economic importance. 
Since several distinctive breeds, in colour, size and egg production, existed in the 
Roman period already, the further development of special breeds may well have 
gone ahead. Nevertheless, it is remarkable that until the beginning t>l this t t niurs 
the primitive multicoloured cock still reigned almost uncontestcd over his hens from 
the dung-heaps of Europe. 
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Other Gallinaceous Birds 


SCIENTIFIC NAMES —Peso tristatus L. [icafock; India); P. million L, (Burmese 
peacock; Burma to Java). 

Sumida tiultagrit L. (Guinea fowl; West Africa , 

Phasianus coir hints L. (pheasant; south-east Europe and western Asia, grading into P. 
torquaius Grncltn, the ringed pheasant of China). 

Afetiagris gaiioptm L, (turkey; North America), 

Cotetrrtix rotundx L. (quail ; Europe, North Africa, Asia). 


PEACOCK 

T he peacock occurs wild in India and Burma. Thence it was exported to the 
Western world, where it was admired as a marvel of nature and kept and bred 
in the precincts of temples and in the gardens of the rich. Needless to say, 
the Romans ate it, but it Is reported that the flesh is exceedingly tough and not 
palatable. That it appeared again and again on the royal tables is probably due to 
the decorative value of the feathers. 

From India the peacock readied Mesopotamia. There are Indian sources for 
this traffic. Moreover, Tiglathpileser IV received peacocks as tribute, and Diodorus 
mentions their presence in Babylon. It is strange, however, that the peacocks given 
as tribute came from Arabia. Is it perhaps conceivable that southern Arabia was in 
close contact with India and that the birds came thence? There are other indications 
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of such contacts in very early times, such as the species of cotton plant grown in 
western India, which is of Arab*African origin. 

Thr Greeks received the peacock from Persia, Media and Babylonia, At hrst it 
was regarded as a sacred animal, as for instance on Samos in the lemplr of Hera. 
The eyes on the feathers, especially in the erected ‘wheel', were regarded as a symbol 
of the firmament, and thus of the goddess of the sky. I he bird spread west along the 
Mediterranean and was occasionally depicted on ancient coins, ior instance on 
an aureus of Julia Titi, a.d. 89, illustrated by Mattingly (1928, pi. +6, Ftg* 5 )> on a 
billon tetradrachm of Antoninus Pius of a*d. i 76 and a silver denarius ol his w iie 
(Fig. 23 : 1). 


Fie. ^ ; 1. Silver dcitarim of Faustina I, wife 
of Antoni iius Pius. a.d. 141, with peacock walk¬ 
ing- Natural siztf. Author** collcoion 


The Romans specialized in peacock-breeding, and many sculptures, metal 
Statuettes and pictures are known from this period. 

In medieval times knights were keen to acquire peacock feathers, and they 
were occasionally required as tribute. Alter the Middle Ages it* importance decrease 
rapidly, and the turkey took its place as a bird that was worth eating. 



GUINEA FOWL 


Guinea fowl occur in Africa, and appear at one time to have been frequent in North 
Africa. They reached Greece hardly before the fifth century b.c. t ret s ca t 
the bird meianatgh (black-white), which appellation was corrupted into meleagns, 
so that it became associated with Greek mythology. Klythos of N 11 lus, a pup* 

of Aristotle, gave an excellent description of i he guinea fowl. lht. Romans 'ru.w t ry 

were of African origin, in Varro’s time they were still expensive, and Plinysays they 
were the last poultry to be added to the Roman menu. Hie F.mpcror Ca igu a pt r 
mitted them to be offered as sacrifices to his own majesty, Bones have 1 in oun 
the Roman limes camp called Saalburg, in the Tannus Mountains, west Germany. 

There arc very few ancient pictures ot the guinea fowl. Ki lh r saw two in a mosaic 
in the thermae of Diocletian, and there is a poorly preserved fresco in t 1 iouse o 

the Vettii at Pompeii. „ _ 

In the Middle Ages the bird was forgotten, to be rediscovered by the Portuguese 
explorers of the African coast at the end of the sixteenth century, which explains 
its present English name. 


QUAIL 


The quail is a dwarf edition of (he partridge. It is now rare in northern Europe but 
in the south and in Egypt and western .Asia it appears in enormous numbers in the 
season of migration and is then caught by every available means. They are pretty, 
have a peculiar call-note and the males often fight with each other. For these reasons 
quail were kept by the Romans, The Egyptians were familiar with the little bird 
and its picture denotes a hieroglyph i Fig. 20 : 6), often mistaken Ibr a chicken, which 
was unknown in Egypt at the time when the hieroglyph was invented. 

Quail are good to eat but, oddly enough, the Greeks and Romans did not care 
for them. They were believed to cat hemlock and other poisonous plants* It was not 
until Merovingian limes that quail were esteemed as excellent food* 


PHEASANT 

The pheasant of the ancients was Pfmsiamu roUhkus, called after the River Phasis. It 
abounded in the Caucasus, and related races occur in Persia and Media. None of 
these has the white ring on the neck which today Is often seen and is due to the 
presence of Eastern blood in our pheasants. The Mongolian and Chinese races 
show this character particularly well. 

Martial maintains that the Argonauts brought it to Greece; in practice it must 
have been the flourishing Euxinc trade of the Greeks. The bird did not play an im- 
portant part in that country, however. The pheasant reached Italy later than the 
peacock, for Pliny, Statius U,d. 49-96 and Martial arc the first authors to mention 
it* In their day the birds were kept in enclosures in which they bred, and care was 
taken to fatten them. Prescriptions as to how to feed them were published by Palladium 
The eggs were eaten, but considered inferior to hens" eggs. 

From Italy the pheasant went with the Romans to all parts of the empire. It was 
established in the Rhineland, as witnessed by a relief preserved in the museum at 
Trier, and it is shown on a mosaic from Thysdrus in North Africa (Fig. 23 ; 2) 
Curiously enough, it was never as completely domesticated as the fowl, and for this 
very reason never assumed the same economic importance. It remained a game 
bird of the rich, often bred and reared with care* Only in recent times has it become 
thoroughly established and feral in many parts of Europe. 


TURKEY 


The race of the turkey which has become domesticated is that of south-western 


North America. The first describes, of the early sixteenth century, mention the 
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Keg. 23 : Code, pheasants, white pigeon and (near fbat of vase) two red- 
Ici^ccl patrtriclgcs ganic birds). Musrc du Eirdo, runis, Romafl Imperial 
period. Evidence that \hr pheas.ini wu known. Photo F,E-/ r 


presence of white hens; the birds were therefore domesticated already. 1 ins is 
corroborated by other evidence, lit Mexico and Central America it was kept, 
apparently as the only domestic animal apart from the dog, and Cortez and others 
mention them as peacocks, without however wondering about their presence. It 
appears therefore that they were then well known in the domesticated slate in the 
islands and countries conquered by Columbus and his successors. 

The first introduction into Europe took place about 1533 or 1524* Gnly the mult s 
were shown at first, and Conrad dc Heresbaeh says that before 1530 the bhds were 
practically unknown, but by 1^71 they were reared in (locks on the Lower Rhine. 
This rapid spread confirms that the birds were already domesticated when they 
arrived. In 1560 no less than 150 turkeys were eaten at Arnstadt in Germany at a 
wedding. Pennant tells us that the bird appeared on the English Christmas menu for 
the first time in 1585. 
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Noii -aa 11 i n aceo u s Birds 


THE PIGEON 

SCIENTIFIC NAMES- -Criumba Ikia Gmdm (rock pigeon, wild form of domesticated 
piKt^on: from Britain across Mediterranean in India). C. mm L h (stock dovte; Europe etc., 
tvild only). C, palumbug L. (wood pigeon, Europe, wild only), Streploftda Mur L. (turtle 
dove; Europe to India, wild, sometimes bred in captivity). 

T hough the pigeons, as natural crop-robbers, are likdv to have been domes¬ 
ticated in Neolithic times, the evidence is scanty until the classical period. 
Their first impression on man appears to have been not as an economic 
proposition, but as a symbol oflovc and fertility. Their love display is particularly 
striking, and they are of a peaceful disposition, Moreover, the couples remain remark¬ 
ably faithful to each other, and (his in spite of a dissertation published by Ricdlin 
about 1794, which tries to prove the contrary'. Exceptions occur, it seems, even in 
the dove world. The bird thus became the symbol of the western Asiatic goddess of 
love, Asiartc. They were popular both as temple birds, which were kept alive within 
the precincts, and as sacrifices. In the last-mentioned respect they were much used 
by the Hebrews. 

Christianity transferred the symbol to heavenly love and, as a result, the domes¬ 
tication of the pigeon became more and more frequent in Europe, where the economic 
advantages of a small, self-sufficient table bird were appreciated in addition. 

In spite of its antiquity and close association with religious beliefs, however, the 
pigeon has managed to continue leading a relatively independent life. 
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Many early pictures are difficult to interpret. But it was known in Mesopotamia 
from the Halafian period onwards (c. 4500 U.C). Dove Hit urines have been found at 
Arpachiyah (Fig. 24 : 1). Assyrian reliefs show it frequently. Semiramis {c. eighth 
century a.c.) is reported to have changed into a dove upon her death, and the birth 
appear on some of the terracotta ‘sheep boxes’ ol die Assyrian period, Ihey were 
known in the Minoan and Mycenaean endures. 



Fig, l\§ : i r Tcrracpcia dove from 
sine of the r&rlictt Tell Hsilia F 
levels At AxpachiyaK, Iraq, 
c. 4500 st r <:. Le ngth €, 12 Oft 

After Nfilktwan and 8 935 


In early times white pigeons Fig. 23 : 2) were sacred and preferred because of 
the symbolism implied. Other types are due to mutations of very recent date. Attic 
comedies refer to the white pigeons from the sanctuary of Aphrodite on Mount Eryx 
in Sicily, It is said by Aclian that the introduction of white pigeons into Greece was 
due to the shipwreck of Mardonius on Mount Athos, which might mean that the 
Persians brought them to Europe. 

The town of Sicyon on the Pcloponnese show's pigeons on its coins from about 
430 a.c, onwards for about a do years (Fig. 24 : a 1. 


T r _ _L.1 TVlnnrmnrJUIS. OrefCC, 



That the Etruscans knew the pigeon is not surprising in view of their maritime 
connections. Oddly enough, however, it is nearly always the rock pigeon, or its 
domesticated descendant, that is in question, fhe much smaller turtle dm< ccaitu 
somewhat the fashion in the Roman Imperial period, because of its peculiar sad- 
sounding call. Only rarely does the wood pigeon appear on the scene. This is perhaps 
so at Dudona in Epirus, where an oracle operated with pigeons living on 0.1k tri.es. 
But even in antiquity some sceptics uttered the heretical opinion that priestesses 
worked the oracle whilst the pigeons were just living on the trees, 

A remarkable practice is the erection of towers lor the pigeons to ut t icir 
nests in, which is still in vogue in the East. It provides protection and ‘rocky’ nesting 
places for the birds, and an easy way to collect the young for culinary purposes. 
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Many visitors to the Fast have mistaken the pigeon towers for ancient monuments, 
especially for tombs. Keller, however, relates an actual combination of these alter¬ 
natives from Dama in Syria, third century A+D +1 where a large family tomb is 
crowned by a pigeon tower. 

Whilst the Romans respected the religious qualities of the pigeons, they did not 
fail to cat them in quantity, and in a fattened condition. They had their talumfcdria, 
closed pigeon lowers in which the birds were stuffed with chewed bread and other 
delicacies. To prevent them moving their wings were clipped, 01 the legs broken* 
Large sums were paid for first-cl ass breeding stock. 

The Romans developed, according to Pliny, a craze for pigeons, and this was 
extended to both the wood pigeon and the tunic dove, both bring fattened and eaten. 

One application of the pigeon that has not been mentioned is that as a carrier 
of messages. Its homing instinct was discovered early, and carrier pigeons were used 
in Egypt in Roman times. The messages were tied either to the leg or to the neck. 
Unfortunately, this kind of postal service, last used when Paris was beleaguered in 
1871 , is not very reliable, and it has apparently at all times been used in emergencies 
only. But the possibility had evidently been known for a very long time. At the 
coronation ceremony of Ramescs 111 (1204 ex.), four pigeons were sent out to 
announce the assumption of the crown. They were made to fly north, east, south and 
west, respectively, but it is unlikely that actual carrier pigeons existed at that time. 
Nero, the Roman emperor lA.n. 54-68), had them, however, for lie used them to 
send the results of the sports to his friends and relations. The practice was handed 
down to later centuries* and the conquering armies of the Moslems used it, and the 
Crusaders learned it in the East and spread the custom in Europe. The Mnmluks of 
Egypt (a.d. 1250-1517) perfected the pigeon post, and even under the Fatimids had 
their pedigrees kept in special registers Hitti, 1956). 

FALCONS 

SCI ENT IF l C NA M ES — long-wing f p fal<#ns— Fate* hmqfaito Klrinsch rn idt (gyrfolcon; 
Europe and Asia); F. pmgmms Turns tail (peregrine; Europe and Asia, mainly on cliffs'; 
F* tofornbmus L. (merlin: Europe and Asia)* 

short-win'CED falcons —Accipittr ptihmbftrius L, (goshawk; Europe and Asia •; J r wisas L. 
(sparrow-hawk; Europe and Asia). 

Abo various other species. Aquila thrysarfou L. golden eagle; Europe and Asia; also other 
eagles). 

The birds of prey used for hunting arc not domesticated in the strict sense of the 
word, as none breed in captivity. Nevertheless, the subject is of sufficient interest to 
merit brief mention here. 
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Falconry is apparently of great antiquity. fhe Assyrians were familiar with it, 
certainly in Ahsurbanipars time, The method of equipping the bird with a hood 
with a feather ornament and carrying it on a glove fFigs* 24 : 3 and 34 : 4) is of 
western Asiatic origin and still the fashion in Arabia, 



Fro* 34'3, A first-year peregrine 
falcon lilting on the glove, Original 
of a bird owned by Mr 11 - Pepper 



Fed. 34 : 4. 1 hx*l as used 
in modern falconry, the 
property of Mr H. Fqpper 
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Other methods prevailed elsewhere. Pseudo-Aristotle relates that in Thrace 
birds were hunted on a large scale with the help of falcons. The vast swamps of the 
country were chosen For this purpose. Beaters chased the small birds from the 
thickets, and as soon as they took to the wing the trained falcons were Jet loose, 
catching some of the birds. Most of them, however, settled on the ground for fear 
of the falcons, and were there killed with sticks. 

This is not exactly the sport called falconry. Nor did the Romans practise it. 
That it became fashionable in medieval Europe was the result uf the Crusades, 
though meanw hile the sport had spread from western Asia to India also* 

In Europe falconry' became the privilege of nobility. Only members of the royal 
family were permitted to use gyrfakons. Peregrines were reserved for princes, dukes 
and earls, and sparrowhawks lor the priests. In the course of time a complicated 
vocabulary developed, distinguishing young and old, male and female birds, which 
differ much in performance. Occasionally, eagles are trained also. In all probability 
the art reached northern Europe following the Crusades. Emperor Frederick II, 
who maintained an oriental court m Sicily, brought experts from Syria and experi¬ 
mented with the birds to find out whether they could find food by smell (Hitti, 

The ancient art of falconry was thus practised with a number of different species- 
It was still very much alive in Kurdistan in the days of Layard, who gives a detailed 
description in his bonk on Nineveh and Babylon. A few abridged quotations from 
it are worth giving. Whilst the usual prey of falcons is other birds, including Iran- 
colins, geese and other water fowl, the Houbara bustard and c rane, a wide variety 
of mammals was hunted also, especially hares and gazelle. In order to hunt gazelle, 
it is necessary to train greyhounds and falcons so that they cooperate, as Lay arc! 
explains: 


In the first place, the bird is taught 10 cat iis daily ration of raw meat fastened on the 
stuffed head of a gazelle. The next step is to accustom it to look for tss food helwxcn the 
horns of a tame gazelle. The distance between the animal and the falconer is daily in¬ 
creased timil the hawk will seek iis meat when about half a mile off A greyhound is now 
loosed upon the gazelle* the falcon being flown at the same time. When the animal is 
seized, which of course soon takes place, its throat is cut, and the hawk is fed with a part 
uf its flesh. After thus sacrificing three gazelles, the education of the falcon and greyhound 
is declared to be complete. The chid" art in t be training is to teach the two to jungle out 
the same gazelle, and to ensure that the dug docs not injure the falcon when struggling on 
the ground with the quarry. The greyhound, also, soon learns to watch the movements of 
its companion, without whose assistance it could not capture its prey* 

The falcon, when loosed from its tresses* Hies steadily and near the ground towards the 
retreating gazelles, and marking one, soon separates it from the herd. It then darts at the 
head uf the affrighted animal, throws it to the ground, or only cheeks it in its rapid course. 
The greyhound rarely comes up before the blow 1 has Ijcen more than once repeated. The 
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falconer then hastens to secure the quarry. Should the dog not succeed in capturing the 
eazellc after it has hcen struck for the third or fourth time, the hawk will gen era I ly sulk 
and refuse to hunt any longer. 1 once saw' a very powerful falcon belonging to Abde Pasha 
hold a gazelle until the horseman succeeded in spearmg the animal. I he ilcemess ol the 
gazelle is so great, that, w ithout the aid of the haw k, very few dogs can overtake it, unless 
tlie ground be heavy after rain. 

In ancient Egypt falcons were regarded with great respect; they appeared in 
the form of sculptures and paintings and played an important part in the cul t oi 
the dead Fig. 24 : 5 . Whether they were ever used for hunting is another matter 
and very little evidence exists. The bronze head of a falcon of the Late Period (after 
&50 b,c.) in the British Museum (Fig. 24 : 6) rather suggests an artificial hood, in 
which case it would indicate that the sport was known. 



Fig. &4 : 5. Funeral iidc of the- 
‘Serpent King 1 . Thbiitc period, 
Egypt, f r 3000 u.c. + showing a 
falcon. Music du Louvre E,f p i 



Fhj„ a 4 ’ 6, Bronze head of a fklccnb 
Egyptian, liter than Soo h.g. Pbwibly 
n-jaresenting the hood of a trained 
bird 
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THE GOOSE 


SCIENTIFIC NAMES —Amer amer L. [grey kg goose; Europe to Amurianrl north of 45 
lat + ) ; ,4. albijwm (Scopoli) (while-fronted goose; Europe, Mediterranean!; Cygrwpsis epgtrtides 
( L. (Chinese goose ; Ch ina . 

.'Unpwhtn atgjptiaca L. (Nile goose; Egypt, western Asia). 

There is no doubt that geese were kept by man from the Neolithic onwards, but the 
evidence is on the whole deplorably seamy* largely because bird bones are neglected 
by excavators. The most important is the grey fog goose of temperate Europe t 
which breeds in northern and central Europe and Asia as far east as the Amur, hut 
not south of45* latitude. It does, however, migrate* and this explains w hy the northern 
species was important in ancient Egypt. I is original domestication must have taken 
place within the zone in which it naturally breeds* and one is tempted to suspect 
that it lay in south-eastern Europe, The grey kg goose has a strong tendency to 
leucism and white geese were regarded as of superior quality by the Romans. Gander t 
( 1 953 ) considers that Bronze Age representations of the Lausiiz culture and the 
western L mfield culture represent domesticated geese* and he quotes in particular 
two small day figurines found at Biegen, Lebus district* eastern Germany. 

The goose is easily domesticated if one starts with nestlings. Moreover, it is most 
willing to eat more than strictly necessary* a propensity which has been exploited 
since very early times both for the purpose of fattening and in order to render it too 
heavy to fly. On the other hand, tame geese cross with wild individuals wherever 
these arc available, so that domestication has not resulted in Hie development of 
many divergent breeds. 

Halm (1926) regarded the goose as the oldest of all domesticated birds* but 
there is no evidence cither for or against this assumption, We must assume that all 
I ndo-Germanic tribes, as they entered Europe* had the goose. The word for it is 
the same in Latin miser, old Latin ha riser , Greek chen, ancient Scandinavian 
(gas), ancient Prussian (sansy), Sanscrit hamsu) and SO forth. In pre-Roman Britain* 
however* the goose w as considered a sacred bird which was not eaten* if one can 
rely on Caesar's statement regarding this matter. 

The grey lag goose w r as domesticated by the ancient Greeks. It must be 
admitted that it h not mentioned in the Mad? nor are there records from Mycenae, 
but it is mentioned in the Qdystqt, Penelope, for instance, owned twenty geese. 
The Athenians obtained their geese mainly from Bocotia and Thessaly, The Greeks 
knew how to fatten them with soaked grain and Penelope is reported to have enjoyed 
the spectacle of her geese devouring greedily this wholesome food. It appears that 
goose eggs were appreciated also, as shown on a coin from Eton in Macedonia 
(Fig. 24 : 7)* 
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Fig, 24 : 7. Silver obol of Eaufl In 
^iaredonia, 500-437 ex., showing a 
goose laying a (?goJdcn) rgg, Twice 
nalural i\ ae. Amhor^ collcctiopi 


Both in Asia Minor and Greece the bird was sacred to Aphrodite for reasons 
which are not altogether obvious. The fertility of the goose does not exceed that of 
other domestic birds. In addition it was regarded as a symbol or plenty. According 
to Aesop's well-known table, which in al! probability originated in Asia Minor, 

the goose laid golden eggs on occasions. 

The Romans were undoubtedly the foremost exploiters of the goow . I hey had it 
from early times onwards and ate it with pleasure. The anterior portion of the goose 
however was the only one regarded as wholesome by the imperial Romans. 1 he 
posterior portion was therefore left to the household stafT. I he eggs ol geese nere 
generally eaten, but not in the hard-boiled condition, when they were considered 
indigestible. The liver was a great delicacy, and the Romans knew' how' to enlarge 
it by stuffing the bird with a mixture of Hour, milk and honey, following the practice 
of the Morini in Belgium, the down feathers were used by the Romans ior cushions 
and upholstery, and geese were plucked twice a year to obtain them. 1 he use of 
goose feathers for writing was first mentioned by Anonymous Yalesii in the lilth 
century a.d. Goose lard was used abundantly in medicine against skin diseases, in 

ointments generally, but also internally against colic. 

Nowadays, the goose is regarded as a stupid bird, but not so in ancient times. 
The Indians went so far as to believe that she instructed Brahma in the Vedas. The 
Romans, too, considered them as intelligent, no doubt largely because they saved 
Rome with their cackle from the Gauls, when the invaders were trying to climb 
the Capitol in 390 b.g. 

These particular birds on the Capitol were kept in the Temple or Juno, to whom 
they were sacred. Juno, as the goddess of marriage, again shows some connection 
with fertility, but it is noteworthy that the Romans did not follow the Greeks m 
holding the goose sacred to Aphrodite or Venus. Instead the bird was associated 
with Priapus, again a fertility deity. It was also associated with Mars, the god of 
war, especially north of the Alps; this is probably due to the Capitolmtan event. It 
thus symbolizes the vigilance of the soldier. Altogether, however, g<esc appear to 
have been bred in large numbers both in Gaul and in Germania. In Pliny s time 
excellent geese were imported from Gallia Beigica, but those from Germania, which 
were of a very pure white, were regarded as the best. These geese were apparently 
driven on foot across the Alps to Italy for sale. One wonders how much of their fat 
they lost in transit* 

We must now consider briefly the position of the goose in ancient Lgypt. The 
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Nile delta abounds in water fowl, and among them there an* about half a dozen 
species of geese. Of these, the grey lag goose (Fig. 24 : 8) and the white-fronted, 
goose Fig. 24 :9) were kept in captivity. It is di I lieu It to decide whether these 
species were fully domesticated or kept captive, at any rate in Old Kingdom times. 




Fie. 24: 8. Egyptian sixih-dyniwly picture nt a grey lag gnow (left) fawn tomb nr Kai-em-Anch. 

After Boos neck 

Fic. 34 : 9. Egyptian sixth-dynasty picture nfa whinsfronted goose from tomb of Kai-em- 
Aneli, N'dic white paich above the beak, After ftomneck 

A fifth dynasty relief in the Berlin Museum shows the stuffing of geese, hvaena- 
fashion see p. 42T J, This proves their exploitation. But it must have been easy to 
catch masses of these birds with nets, and such scenes an* shown frequently. In 
addition, eggs w'ere collected. By New Kingdom times, however, thr grey lag goose 
had become completely domesticated 'Boessneck i960), it should be noted that the 
north of Europe had the domesticated goose at the same time. It is conceivable, 
therefore, that complete domestication of the grey lag goose in Egypt was due to 
influences from the north; on the other hand, the species may have been actually 
breeding in Egypt in antiquity. 

Both species were much used not only for fijod—mummified roast geese are 
occasionally found in tombs-bxit for sacrifices also. As a sacrificial bird, however, 
the Nile goose was of greater importance, and it was often kept as a pet. 1 1 is a quarrel¬ 
some creature and was, perhaps. Tor this very reason not considered for domestic 
exploitation. Its character, on the other hand, may have inspired respect and 
induced nobles to adopt it as a pet. Only in the Old Kingdom phase of experi¬ 
mental domestication docs the Nile goose appear in the company of other animals. 
In addition, a few other species of geese have been identified among those caught 
in the Nile swamps; yet they were never reduced to the state of domestication as far 
as is known. 












Fig, 24 ; iq. Grae being brought For inspection and regis [ration a I Thebes.y, 1400 n.c. I he presence 
of white ge«e in ihe lower flock is interesting since it stiggesw that these birds were domesticated. 

British Museum No, 3797® 

In Mesopotamia geese arrive in large numbers during the period of seasonal 
migration. It is not surprising, therefore, that they should appear on seals and other 
objects of art from the early dynastic period onwards* As with other species, however, 
it is often difficult to recognize the bird because o! the poor draughtsmanship. A 
statuette from Ur which represents the goddess Ban seated on the backs of two geese, 
and with two more serving as a footstool, is the best-known example. There are in 
addition clay reliefs from Ur and cylinder seals showing geese associated with the 
goddess. Hilzheimer (1926) holds that many of the weights conventionally regarded 
as representing ducks arc meant to be geese. These * duck-weights * more correuh 
goose-weights, have survived in Burma into recent times. 

Meissner reports that geese were kept in herds and they were used boils 101 
sacrifices and food in ancient Mesopotamia. They even appeared on the royal 
table. In Neo-Babylonian times they were kept by temple wardens or surrendered to 
breeders to be reared. These were required to deliver annually to the temple three 
times the original number of the birds, the surplus being the breeders profit. I lie 
geese were fed with greenstuff as well as with grain, 
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The Chinese goose is a spedes closely related to the grey Lag, bu t with a longer 
neck and a knob at the base of the male beak. It is thoroughLy domesticated in 
China, where it is frequently white. In southern China, however* it is less important 
than die duck. Nothing is known about its early history, except that it is the descen¬ 
dant of the wild Cygnopsis cygnoidts (L.) ? which does not have the knobbed beak. 


THE DUCK 

SCIENTIFIC NAME -Anas plalyrhynthti L. (mallard; Europe, Mediterranean and east¬ 
wards in Palaearctic region. Many other species were hunted). 

Provided that the numerous figurines of c ducks T found in Mesopotamia arc real 
ducks, interest in this species and perhaps domestication appear to have been centred 
there. In a house in Arpacbiyah five miniature *duck beads 1 were found, as well as 
ebe where, according to Ma!Iowan 11935). A clay vessel from Tcpd Gawra shows a 
group of ducks, and there are many others. All, however, suffer from the lack of 
diagnostic details which arc so typical of Egyptian art, and one is always left in some 
doubt whether ducks or geese are meant. This applies also to the well-known ‘duck- 
weights', weights carved usually in hematite, and the large ones in stone, showing 
a 'duck' in the sleeping position, with head tucked away. They range from minute 
specimens to large ones weighing many pounds, and were used from Sumerian 
times onwards into the Assyrian period. 

It appears that, unlike the goose, the duck was not domesticated in Egypt, 
though the mallard was hunted as much as several other species. Bul even its game it 
docs not appear before the twelfth dynasty. 

The Greeks and Romans (Fig. 24 : 11) rarely kept it as a domestic bird. The 
Roman tussatrophia were enclosures for ducks, but apparently usually for wild ones- 
Bui, even so, domestic ducks were not altogether unknown, if one interprets Aristo¬ 
phanes correctly. On Cyprus and Rhodes, famous for their cull of Aphrodite, ducks 
must have been kept. These islands have produced curious duck-shaped vases, some¬ 
times with a Venus or an Eros on them. 

Another strange group of objects arc the fibulae adorned with ducks or heads of 
ducks, from Rhodes and Etruria, but also from HalLstmt-La Tone graves in Sig- 
maringen, Germany (Keller, p. 232). There are other representations that have been 
interpreted, rightly or wrongly, as ducks. Whether the Germanic tribes were duek- 
breeders is still uncertain, bu t one of the breeds mentioned in the late Roman period 
was knovvn as the German duek r A mosaic in Cologne shows a drake associated with 
other domestic animals (Frcmersdorf, 1941, ph58). Excavations have not yet, how¬ 
ever, produced unambiguous bones with domestication characters. On the other 



Fig. 34; ii. Mallard (fight) and pochard (left) in a Romaiwixisaic 
life preserved in th^ Nalional Museum llc Nipl M 


hand, a chariot model with ducks was found at Hart near Allotting in Bavaria, 
dating from the Urn lie Id culture, and thus from the Bronze Age. 

Another centre of domestication of the duck was China. Archaeological evidence 
is lacking, but the biological points clearly to a great age of the domestic duck in the 
Far East, where lakes and canals make it a valuable and easily reared item on the 
menu. 


PELICAN 

SCIENTIFIC NAMES — Peieamus mocrotalus L. (pelican; Italy, Mediterranean); P. 
trispus Bruch (Greece), 

The pelican was never domesticated foe the pufpo-se of helping m-m 10 feh, I hi 
ancient Egyptians, however, esteemed its eggs. Thrn they kept pelican* m enclosures 
and collected their eggs is suggested by a rrmarkable painting in ilu tom ) Q 
Haremhah at Thebes, who lived in the days of Thothmcs IV, 1420-1411 b.c. I owe 
this reference (to Wilkinson, 1897) and the illustration ,l ig. 24.12) to r ■ arcs 

Singer, # * 

Otherwise, the pelican is rarely mentioned in pre-Christian literature and 

depicted only casually. It was not until the early Christian P‘ nM * L U >irt 
assumed religious significance. Fishermen had long obs( rve its ■ * 1) ito 11 ( 11 

young with the huge open beak pressed against the chest. The half-digested fish 
thus regurgitated gave rise to the legend that the pelican feeds its’ young wit 1 its 
own blood. Similarly, its habit of scraping body and legs with the beak resulted in 
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Flti, *4 : IS. lVIir;in> and thrir egg* in Egypt. ]>awn and restored from 
the tupy of the original painting by Xina M. Davies from the lomb of 
Hamnhab at Thebes (reign of Tlmttimes IV, 14*0-1411 H.c.) 


the story that it tears flesh front its legs to feed the young. Subsequently, even more 
fantastic tales were invented, such as that it ruminates its lood, The supposed blood 
sacrifice, however, rendered the bird sacred in the eyes of the early Christians, who 
regarded it as a symbol of self-sacrificing love. 

CORMORANT 

SCIENTIFIC NAMES -Phatturocorax titrbo 1„ (cormorant; Europe to Asia and 
Mediterranean), Ph. «nbo sinensit Shaw and Nodder (common Chinese cormorant] 
India and China . Ph. capillahts Tentmlnck and SchlegeE (Tcitlminck's cormorant; Japan 
and Korea). 

The cormorant was known to the ancient Mediterraneans, It would have been 
strange if the Egyptians had not depicted it. !t appears, for instance, on the fishing 
scene from the tomb of Mera, of the sixth dynasty, associated with a pelican, but 
evidently as a wild bird. Aristotle was familiar with it and so were the Romans. 

The idea of domesticating the cormorant, however, first occurred probably to the 
Japanese. In Japan it appears to have been used from the Fifth century a,d, onwards, 
and in China fishing with cormorants is mentioned in the annals of the Sui Dynasty 
a. 0. 590-617) with reference to Japan. Today, however, it is centred in the Lower 
Yangtsc Basin. 

The eggs arc hatched by domestic fowl, so that the Chinese cormorant is truly 
domesticated. The birds are taken out by the fishermen sitting on the edge of the 
boat (Fig. 34 : 13,) and usually, though not always, restrained from swallowing the 
fish by a leather ring round the neck, A sign from the fishermen makes them take the 
plunge, and they soon return with the fish they have caught. They are rewarded 
with food according to their catches. The food, incidentally, comprises mashed 
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FiOr $4 ; Japancsf in a boa( t fishing with rormonuits by night. Modem Japntitsr painting by 

Gybkudo 

beans apart from fish. Many of these cormoranis have irregular while patches, ihis 
may or may not be evidence of domestication; wild specimens are also said to show 

Oddly enough, cormorants were trained in the same manner in seventeen di¬ 
ce nturv England. According to Pennant (i 77 6 * P* 6,t> )' Charles I had a master o i u 
cormorants’, Mr Wood. Hahn (1896) went to the trouble of ascertaining the exact 
date when this man was working, and found him not only mentioned in »66o-i66i, 
but also that he had served under James I already. Tame cormorants were owned 
by Louis XIII of France who kepi them in Fontainebleau about 1625. It is lint her 
recorded that these tame cormorants stemmed from Flanders. I Ins sugg* sts 1 
connection with China, since the Jesuits front the Spanish Netherlands went as 
missionaries to that country. 
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CRANES 


SCIENTIFIC NAMES—Cw gms L. (common crane; Europe to Siberia, migrating io 
tropical Africa); G . zir^oL. demoiselle crane; Spain. North Africa, sou ill Russia); BaUarua 
pamnma L_ (crowned crane- North and West Africa), 

The cranes, deserve brief mention. They were exceedingly popular birds., partly 
because of their conspicuous migration habits, when they fly in wedge-shaped Forma- 
lion uttering s heir weird cries, and partly because of the queer wooing dances per¬ 
formed by the males. In Egypt, however, a more utilitarian view was taken, and 
cranes were caught and kept captive to be fattened and sacrificed [Figs. 24 : 14 and 
24: 15). it is possible that they were induced to breed in captivity like geese. In 



Fig. 24 ; 14. Dcniuisellc rraur with bill tied to neck. 
A sacrificial gift *0 die Temple aTHauhepntt, eighteen ih 
dynasty, c. 1450 u.n, After Botwieck 



Fig, 24: 15. Clotnmun erapr bring brought as a sacri¬ 
fice: 10 the Temple or Hafthcpfilt at Dcir-d-Bahri, 
cigEueentli dynasty, c. 1450 b.o. After Boessncck 


pictures, Egyptian herdsmen are seen driving the birds across the fields, in others 
they are stuffing them like geese. 

Wealthy Romans kept tame crowned and demoiselle cranes for the sake of their 
women and children. But these were certainly tamed, not domesticated, birds. 
Mattingly believed that a crane shown on a Roman coin was a demoiselle crane. 
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CANARY 


SCIENTIFIC NAME —Striata senna cenuaunsis VieilL (Canary Islands). 

The canary was domesticated as a pet and it has no economic value whatever 
except to the breeders themselves. The bird belongs to the finches and is derived 
from a greenish-brown wild form which lives in the forests of the Canary Islands. It 
is somewhat smaller than the domesticated bird, and its song in the natural surround¬ 
ings is as pleasant as it is conspicuous. For this reason it is quite conceivable that 
the Guanchc, the prehistoric inhabitants of the Canary Islands, caught the birds 
and kept them prior to the Spanish Conquest, which took place in the fifteenth 
century. Otherwise it is difficult to understand why the Spanish trade in these birds 
developed as rapidly as it did. 

The conquest of Gran Canaria was not completed until 14B3 and that of Tenerife 
until 1494. But the first half of the sixteenth century already witnessed a lively trade 
in these birds ranging over Europe and even reaching America <md India. It is 
mentioned in a scientific publication for the first time by Gesner in 1 555 * 

The Spaniards were careful to export male birds only. Whether this was due 
quite simply to the value of the male being the singer, or whether they intended to 
maintain a breeding monopoly, cannot be decided. It is a fact, however, that the 
birds were not bred abroad until a Spanish ship carrying a canary-breeding-cage 
with many birds foundered off the Italian island ol Elba. I he birds escaped 
and became feral on the island. As by that time (sixteenth and early seventeenth 
centuries) the bird was popular, bred in Spain and captured in the Canaries for 
export, one cannot be surprised that the Italians took advantage of this windfall 
and began breeding the bird on a large scale. 

Italy became the centre ofeanary-breedinginthe seventeenth and early eighteent h 
Centuries. From there the small Tyrolean township of Imst obtained supplies, and it 
soon became the most famous centre of canary-breeding. Records give the year 
1776. By that time, however, the art was spreading fast in Europe, and in 178* ™ 
fewer than 1600 singing birds were imported into England, whilst other birds from 
Imst were sold to Germany, Russia and even Turkey. 

In the course of the nineteenth century some small towns in the Ham Mountains 
in Germany became the most famous centres of breeding. It is an odd fact that (In 
bird is not now much bred in the Canary Islands, which are full or canaries kept in 
cages, but many of these are now imported from the Harts Mountains. 
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OSTRICH 


SCIENTIFIC NAME— Struthio cmittui L, mm t rich; Africa, Arabia, Syria, Mesopotamia* 
formerly south Russia and central Asia, and possibly Baluchistan). 

The ostrich aroused the imagination of the ancients from the earliest times onwards. 
It was hunted where it occurred, but more important still were its eggs, used as 
vessels or broken up and converted into heads, Eggs were traded all over the 
Mediterranean. One, with animat paintings, was found in the Isis Grotto at Vtilci 
and silvered and gilt eggs w ere imported by the Etruscans, presumably from Carthage. 
In ancient Sparta an egg was on exhibition which Leda had laid following her 
affair with Z.eus in the shape of a swan and from which the Dioscuri had hatched. 
Unbelievers maintained that this was the egg of an ordinary ostrich. 

Fm. : 16. Billon tetradrachm of Antoninus. Pius, a.d. 144, 
tff die Alexandria mint. This is dearly an ostrich, though in 
numismatic ratedoffues it is commonly called a "Nmnidiau 
cranc\ Natural *he* Author’s collection 



The bird was shown in the circus in Rome. The Emperor Com mod us had she 
heads of ostriches cut off, and the public was amazed to see the birds running about 
for a while before they collapsed. Occasionally, ostriches were used for riding and 



Fin. £4: 17, Osirich on a mosaic pf the 
Roman Imperial period, from the Vfwrfc 
du Bardo, Tunis. Photo F.E.Z. 
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pulling small carls. Ftolcmaeus Philadelphia! used a chariot dniwn by eight ostriches 
in a procession. His queen had a statue on the Helikon which showed her riding an 
ostrich. On the whole, however, ostriches are not strong enough to carry adult 
ridrr% ant! the performance was largely a show-piece* l hese ostriches were tamed, 
and almost certainly not bred. There was, at that time, still too abundant a supply 
of wild ostriches available both in Arabia and North Africa lug* 24 : T ^ ‘- lh c * r 
capture is depicted in the mosaic of the corridor ot the great hunting scene in the 
famous fourth-century villa of Piazza Armerina in Sicily. 

Ostrich feathers, too, were in great demand, and they had a regular market in 
the large cities. The actual breeding of ostriches in captivity, he, under conditions 
of complete domestication, is an invention of the nineteenth century. It was first 
achieved by the French in Algeria in 1856, though ostrich-iarming is now restricted 
to southern Africa, hut attempts had been made earlier, lor Erinperor Frederick 
Barbarossa, whilst in Sicily, tried to hatch ostrich eggs by using the heat of the sun 
(Hiut, 1956). 




Fishes 


SCIENTIFIC NAMES— Mureena muraena L. (Roman eef mqray or murena; Mediterran¬ 
ean and other seas). 

Cyprinus tarfrw L, [carp; Europe to east Asia)* 

Caramw vulgaris Nib. (Crucian carp; Europe to east Asia) with C B auraius (domesticated 
goldfish). 

Marrapus rindi-wralus Lacepfcde (paradise fish; south-east Asia). 

O nlv four species of fish have ever been domesticated: the Roman eel, 
the goldfish* the carp and the paradise fish* Strictly speaking, many 
modern aquarium fishes would have to be added to the list, but their 
status is of no great antiquity, though several already show definite domestication 
characters. Other species have been kept in captivity and bred under such con¬ 
ditions For generations, but the effects were not permanent and there is no evidence 
of selection. In fact* the knowledge the ancient Greeks and Romans had of the 
propagation of Jiving things, except mammals and birds, was scanty and often 
fantastic. Of the mamma or Roman eel it was believed that this fish was female and 
that for the purpose of reproduction she mated w ith a viper that came to visit the 
sea-short. This fable was repudiated by some educated Romans, but everybody took 
it for granted that certain Jowly creatures could be generated from dust, mud and 
the like. The eggs of the murena were certainly know n to Pliny IX, Ixxiv), 

As fishes have at all times made a substantial contribution to the diet of man* it 
is only natural that the early civilizations tried to organize this food supply by 
changing over from 'hunting' to 1 production'. At any rate, though it may have been 
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found difficult to induce fish to breed in captivity, at least they cuuld occasionally be 
'herded* and then stored. Artificial fishponds were known in ancient Mesopotamia 
as well as Egypt. Reliefs from Assyria show artificial fishponds. In Egypt, Plato 
saw the royal fishponds, and he mentions the ‘taming* or fishes. 

That the Romans should have developed this system was a matter of course. I hey 
may have inherited the idea from the Sicilians, who had a fishpond about ,>oo me in s 
square at Agrigentum, This remarkable pond had been constructed by Carthaginian 
prisoners-of-war. Its maintenance appears to have been somewhat difficult and 
costly; in the days of Diodorus (first century b.c.) it had already been filled in. 

In Italy fishponds became a great fashion in the first century b.g. They were 
railed piscinae t a word from which our word ‘basin' was derived, not to mention die 
modern use of the word for swimming pools in the Mediterranean area. Every 
wealthy family had one, and a particular point was made ol owning a pond near 
die sea, where the highly esteemed Roman eels could be kept. These cel-like fishes, 
which incidentally have a beautifully marbled skin, were fattened lor the table. It 
b possible that they bred in these large basins. The Romans were very fond of their 
mu re n as, and some were kept as pets. 

Antonia, the daughter of Drusus, had such a pel which was adorned with gold' n 
ear-rings, and people travelled to her country house at Baiae to admire this beautiful 
creature, Marcus Crassus, too, owned a murena which wore ear-rings and a be¬ 
jewelled necklace; it obeyed the call of the great triumvir and led from the hand. 
When it died he wept bitterly over it and had it buried. In these circumstances it 
cannot surprise that there is a story of muri-nas being fed on the flesh of slaves. But 
Keller points out that this refers to a single incident and that ihc slave was a tir a 
not thrown into the pond. The earliest version of this story is found in Seneca’s 
Dr rt (II, 40}. When Orgastus was dining with Id* friend Oedius, Pollio, a slave, 
dropped a precious vessel. The host in his anger ordered him to h* throun into n< 
fishpond to be devoured by the voracious murenas, but the emperor eve nitia > 

prevailed on him and the slave was saved* 

U h indeed probable that mureiias were bred, for imperial Rome reqmrec 
quantities that could hardly be obtained by fishing. A man called Himus gave 
Julius Caesar 6000 for hb triumphal dinner. He did not however present them to 
him, he only lent them, and one wonders whether, ami il so how, Caesar n limit t 

the Jot. . 

The Romans kept other species of fish in fishponds, among them mullets and 

wrasses. They also had freshwater ponds, one ol which was fount 1[t oiii.ui n<r 
( west Germany) in 1892. In addition, natural lakes and ponds were used for the 
breeding of freshwater fish by the Romans, and it is maintained that the German 
word Wither For pond is derived from the Latin 1 trarium- 

It is not known whether these fishponds of the Romans contained the carp 
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(Fig. 25 : 1). Its Lutin name is Cypriniif and some writers have been tempted to link 
it either with the island of Cyprus directly or the cult of Aphrodite, in which case 
the carp would have been a symbol of fertility, It is unfortunate, however, that no 
carps occur on Cyprus, 



Fig. : 1. The carp, Onr of the few domesnieaicd 
fLihcs. Original drawing by Mr H, Fcpper 


The wild carp appears to have been originally an inhabitant of the Danube system, 
and Rutimeyrr (1862) reported it from the Swiss lake-dwellings. This find alone 
proves that the carp Is not a comparatively recent importation from China, although 
it is a native of Far Eastern rivers also Fig, 25 : 2 , As a large fat fish which thrives 
in muddy water and can be fed on kitchen offal, it must have recommended itself 
to the monasteries, li b conceivable that the carp was thus first domesticated in the 
fishponds of European monks and that its breeding by the Chinese was a completely 
independent invention. 

The carp has developed definite domestication characters. Apart from the 
normal dark-grey coloration, red, white and mottled carps occur* The cover of 
scales may be normal, or there may be only a few rows of very large scales, or the 
fish may be devoid of scales altogether. 

Medieval and later sources mention the carp as nothing new. The earliest 
record is probably that of the Ostrogoth king Theoderic |>.n. 475-526) t whose 
secretary Cassiodorus was compelled to issue a circular to the provincial governors 
to improve the supply for the king's table. From various sources, dating from the 
fifteenth to the eighteenth centuries, it emerges that the carp would not breed .suc¬ 
cessfully in northern countries. 

Hahn (1896) paid attention to the question of its introduction Into the British 
Isles. The rhyme that 

Turkey, carps, hops* pickerel! and beer* 
came into England all in one year, 

by which year is meant 1514, is nonsense throughout. The turkey arrived later, and 
the other items earlier. As to the carp* Dame Juliana Barnes mentions it in the Book 


of $t Albans , printed in 1468 as 
one of die first English books. 
From her words it is evident 
that the fish was not very pop- 
uW t because it docs not pro¬ 
vide good sport as it does not 
easily take the hook. Her words 
are worth repeating: 

The carp is a dayntous fisshe, 
hu 11 here 1 kji bn 1 fewe i n Fnglonde, 
and i her fore I wryte ihe cassc of 
him. For he is too strnnge enarmyd 
in the mouthc that there may noo 
weke hi mays hc>ld! hysn. And ns 
touchyne his baytes. I have hut 
tytyll knoolege of it 1 and wc were 
loth 10 wry tc more than 1 know 
and have pmuyd. But well I wotc 
that the reddc worm and the 
mciiow bm good bayiyn for him 
at all Iytries, as 1 have herd 
save of persones eredyblc T and 
also In untie wry ten in lx>kcs of 
Credence, 

Carps are extremely tena¬ 
cious of life. Pennant in his 
British Z°°lQgY (1776} tells the 
remarkable story 7 that carps 
placed in a net well wrapped 
in vvel moss and hung up in a 
cellar will remain alive* provid¬ 
ing the moss is kept wet. He 
asserts that they are frequently 
fed with white bread and milk 
and become exceedingly fat 


Fig. 35 t a. Japanese woodcut of a 
carp leaping above thr surface of 
tile water, by Tat to [early nine EcenTh 
ceutury r a.o.). Original in Victoria 
and Albert Museum (Crown 
copyright) 
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and far superior in taste to those that arc immediately killed when taken from the 
pond. This is conceivable, as the fish might well lose their muddy taste as a result. 
Thus the art of stuffing is applied not only to birds and to the hyaena already 
mentioned, but even to a fish, an amusing illustration of the labours that go into 
improving the taste of food of civilized peoples. 

The European area of the domesticated carp has never been extended per¬ 
manently to southern Europe or Russia, In Polish Galicia it is reared in numbers, 
but around the Black and Caspian Seas it has remained a wiki fish in spi te of the 
efforis of Tsar Peter the Great 

The goldfish is one of the most highly domesticated of all animals. Not only are 
there colour varieties, apart from the normal grey, black* red and colourless, mon¬ 
strosities have been bred for centuries which one can only describe as pathological 
mutations. Among them are eye-balls outside the cranium* lack of a dorsal fm t 
doubling of the tail and the anal fin and lengthening of all fins present. The wild 
ancestor is the Crucian carp, a relation of the carp, which docs not attain a weight 
of much more than three pounds in the wild state. It is a native of temperate Europe 
and Asia. This species is capable of breeding in small pools and survives even in 
water poor in oxygen. It is therefore easy to breed in artificial containers and this 
desirable quality must have appealed to the Chinese in their densely populated 
country at an early date. That fancy breeding far outstripped economic breeding is 
a different matter and could not be expected at the outset. 

Nevertheless, specimens weighing up to ten pounds have been reported. It is 
staled by Mayers that breeding of goldfish began in China about a.d, i>6o under 
the Sung Dynasty. From China the species soon spread to Japan where they were 
seen by a scientific observer. Hahn suspects that, because of the difficulties of trans¬ 
porting live fish from the East to Europe in sailing ships, an intermediate station has 
to be assumed, which lie suggests was Batavia, a place visited by rich Chinese 
merchants as well as the Dutch. Thence they may have reached Si Helena, and 
from this island the first goldfish were taken to England in 1691, according to 
Pennant. From that time onwards they reached Europe repeatedly, the first to 
breed being fish imported by the Itofd Mayor of London in 1728. In the course of 
the eighteenth century the goldfish became known and popular as a curiosity 
throughout Europe. Madame Pompadour was presented with some. Strangely 
enough, the first goldfish to reach Europe appear to have been long-tailed, according 
to the description given by Linnaeus. 

Only one other fish must be mentioned here, tile paradise fish, which is of no 
economic value whatsoever. It is not more than two inches long and equipped with 
long fins and is beautifully coloured. The Chinese must have bred it for centuries. 

In the earlier literature it is stated that the wild ancestor of the paradise fish is 
unknown and that the fish is the product of domestication. Since then the ancestor 
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has been discovered in the rice-swamps oflormosa and Canton, and ii appears to 
occur near Singapore also. If these are truly vs'ild populations, the claim that the 
paradise fish has been much changed by domestication would have to be dropped. 
On the other hand, it is impossible to say to what extent feral specimens are present 
in the rice-swamps, especially as the Chinese like this fish because ol its heautilul 
mating display, the foam nest it builds and the way the male cares for the young, 
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The Silk-moths 


SCIENTIFIC NAMES —family hom r yg jda E’ — mori L. (Chinese silk-moth; China, 
domesticated when mulberry grow*)* B. irxfor Hmion (the bompooloo; Bengal); B. sinnisu 
Hutton (Chinese monthly silkworm; China and India); B. crotms Hutton (Madrasi worm; 
India); B.firtumim Hutton Dcsi worm; India); B. arjarmrnm Hutton (Burmese worm; 
Burma . All mulberry feeders* 

family saturnudae tusscr silk-modi* Auibrrata mytxtUi Drury India, on bher tree, 
ZvQpbnjtijuba)^ Art. assama Westwood iMtzankooria moth; Assam}; An + ptrnyi Cuei\ Men. 
Mongolia and thence to China, on oak T chief timer producer); An.jamum Gu£r. Men* 
(Japan, on oak ; Atiaatiatlas L. (India); PhilosamwCynthia Drury ( Allanthus moth; China, on 
Tree -of- f l raven, Aitantfun PL rkini Boisol Arrindi mmh; Bengal and Atsam, on castor-oil 
plant, Rmrns \ r The Ailamhtis worm of Europe is a cross bn ween PL tyntMa and Ph. riant. 

family lasiocamfidae -Parftypasti otus (L.j (Cos silk-math; eastern Mediterranean, on 
cypress, nak, etc,)- 


C uriously enough, even an insect has; become fully domesticated m the 
sense that it has lost the ability to live without the help of man. This is the 
silk-moth, Bombyx mori I, r (Fig, afi : i), w hich is today, as it has been in the 
past* the chief producer of natural silk* There are, however, about a dozen other 
species belonging to the families Bombycidac* Satumiidac and Lasiocampidae 
whose cocoons yield commercially usable silk* Most of these species inhabit the 
Indo-Chinese region, but one is found in the eastern Mediterranean, where it had 
given rise to an industry in classical limes, before Bomfyx mori had reached the 

4 % 



Fie. 26 : I. The Chinese vilk-tnoth. Bo?niyx mori. Natural size, Ho. a6 1 i.Bmfyx tor torn, 
nnrth-wcsl Himalayas. This speck* » possibly ancmcnl tt, one or several of ihe dome sticated 
liambrx species, It is brown and has ;i |*iUtern and it therefore seems jtowi c 1, 
raori tbe domeslicated jitk-rmith, is a white form bred under condition! of domestication. 
Hutton succeeded in crossing this species with H. mart. Natural size 


western world. This species is Pathypm *tus L. (Fig 26 : 3 >; il " jl1 ** discussed later 

h is nevertheless virtually certain that sericulture began in China and was based 
on Bmhx mori. According to Chinese legend, it is said to have been invented by an 
emperor called Fu-shi, who may have lived about 3000 b.c. 0ri ° ,her hnn(1 > lhe 



j et.. 26 : 3. P&fypasa otm (Lo, 
nn raMrm Mediterranean 
nioih which prrwiuccd \hi- 
f imoits Coan silk. Half-sizr 


spinning and weaving of silk is definitely later than the invention of spinning and 
weaving of vegetable fibre and wool, and it appears that in China these li ies were 
gradually replaced by silk and to a minor extent by cotton. 

If one can trust the dates, the Emperor Huang-ti encouraged hissu jtets to ta. e 
up the rearing of silkworms about 263° ® ,C- w '^* Hsi-Iing-shi, was orient 

teach the art to the common people, as tradition has it, because hi wanu. t tern 
to have clothes that prevented chapped skin and frostbite, hn.ir inpiror 
(r. 2220 b.c.) vast areas were drained for mulberry plantations, mu errs trees U( rc 
planted and silkworm eggs distributed to the population. By about 1000 B.c. the 
ritual side of sericulture had been fully developed. Hsi-ling-shi was wors I PP C * an 
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the empress of the time had lo start silkworm-rearing ceremonially each year. A 
treatise on sericulture was first published in a.d. 1210 and has since gone into many 
editions. 

Up to the beginning of the Christian era it appears that China succeeded in 
retaining a complete monopoly of Bomb}x mori silk. It is conceivable that elsewhere 
the art of spinning caterpillar silk had been invented independently. It is after all an 
obvious thing to try, once spinning of fibres is at all practised. The chief difficulty is 
not the conception of the idea but the ungluing of live threads (Fig. 26 : 4). As this 
is done with hot water, it is likely to have been discovered sooner or later. 



Fig. 36 : 4. Cliinc r- ricc-papcr painting of a lady reding silk threads oil the cooxins. 

Author’* collection 


In India, in particular, the art of using native silk may well have been developed 
independently, since that country harbours several silk-producing species. No fewer 
than five belong to the same genus Bombyx •'sec the list at the head of the chapter, and 
Fig. 26 12); they occur from Burma and Bengal throughout the peninsula. It appears, 
however, that the earliest silk industry of India was located in the Brahmaputra 
Valley. According to Sanscrit writings, it would have been in existence about tooo 
b.c. Later on it would have spread into the Ganges Valley. This might indicate an 
influx of the practice of silk-rearing from China by way of the Brahmaputra Valley. 

In addition to Bombyx silk there arc several species of Satumiidae, producers of 
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thr coarser and harder lusser silk, which is still used. The chief species are Antheraea 
mjUtui of India, Antksraea ptrnyi of China, and Antheraea yamamai of Japan. Two 
species oflarge sine. Attaais alias and Philosmia ricini Fig. 26 : 5) arc used also. All 
these species feed on oak and other trees, not on mulberry. 



Yw. 26 : 5, Philmamia tkmi 7 the 
An-sndi math of Bengal. Mudl 
reaped in the Bait fbr a coarser 
variety of silk,. Half-'iiic 


1 1 appears that even in the eastern Mediterranean silk production began in¬ 
dependently of China. In the island of Cos the species Packypva otm L. was wared 
several centuries before Christ and mentioned by Aristotle. A gauze-hke tissue was 
made of it, famous for its transparency under the name of Cm vesta. 

(loan silk and its manufacture is described by Pliny M, xxvi xxvii). It o a 
fantastic and garbled story, ‘Small butterflies are produced that arc devoid of down, 
and as they cannot endure the cold they grow shaggy tufts of hair and equip them¬ 
selves with thick jackets against winter, scraping logeiht r i « 0 < lIViS ' 

the roughness of their feet. This is compressed by them into fleeces, . - and wrapped 
round their body in a coiled vest. They are taken away by a man put m car hen_ 
ware vessels and reared with warmth . . . but tufts of wool plucked uff arc so .me 
with moisture and thinned out into threads with a rush spindle. \o doubt Pliny s 
informant had seen a silk farm, as he describes the pupae, the vessels, the redmg-o 
of the silk threads. But he had not grasped the process, and Phny did not quite trust 

him cither, for twice he adds the remark, it is said . , . . 

Pliny is much more precise regarding the final product, 1 e usurious ma e 
for women’s dresses, called silk', he says that the process of unravelling dm threads 


as first invented in Cos by a 


made bv the caterpillars and weaving them again w , ,, .. . tl 

woman named Pamphile, daughter of Plateas, whu as t 11 u,lt111,(1 , * ' 

of having devted a plan .o mine «**»’» <*>*•* “ 

‘Nor have cv«i men been ashamed to make use of these dresses, bcca “ 
r i ’ r i K-iKIts departed from wearing a leather cuirass 

lightness m summer: so far have our habits at paruu s . 

that even n robe is considered a burden! All the same we so far leave «hj Assy nan 
silk-moth to women’ (XI, xxvii). But silk found its way into Rome though 
be paid for heavily. The transparent variety from Cos was often cntiu/t < 
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by Roman satirists. In a.d. 222 the Emperor Heltogabalus shocked his subjects by 
wearing a thin silken garment. 

It is very unlikely that fas is assumed by some writers) the inhabitants of Cos 
unreeled imported woven pieces of Chinese silk. Aristotle, however, already knew of 
l he horned caterpillar of the true Bombyx also, a piece of k note ledge which is likely 
to have reached Greece in (he wake of Alexander’s Indian and bactrian campaigns, 
and of its metamorphosis. He said the products of the metamorphosis were the 
kembykiOt by which term the cocoons or the silk threads appear to be meant. Sub¬ 
sequently, ibis information was forgotten. 

Unlike the Chinese, who were acquainted with the life-cycle of their silk-moths 
in every detail : Figs* st> : 6 - 26 : 8), and who, in order to control the insects’ food 
supply and prevent predators from reaching them, had taken to breeding them in 
houses, the post-AJexandrine Graeco-Roman world knew little about the biology of 
moths. It is to he hoped that on the Isle of Cos people were better acquainted with 
the way in which silk is made by the caterpillars than was Pliny, whose story is so 
full of fanciful errors. In his time some even thought that silk was made from the hairs 



Fig. ati : ti. Modern Chincsr painting of silk-moth 
caterpillars and cocoons 
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of the leaves which were scratched off by the moths with their claws. Another widely 
accepted view was that silk grew on trees as a fleece—evidently a confusion with 
cotton. 

As a finished article, silk cloth was one of the most valuable articles of export that 


Fits, : 7, The breeding of silkworm* on open trays. The 
caterpillar* arc sufficiently domes! iratrd no! 10 leave the tt&ys 
of 1 heir own accord. From nn ancient Chinese work on 
sericulture 



Fig. 26 1 8. Trays holding cocoons, A basketful of cocoons being 
sorted according to quality 
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China produced. It first became fashionable in Rome in the days of Julius Caesar. 
The emperors, however, tried to suppress the use of silk from time to time as an 
effeminate luxury. Their real reason was probably its excessive price, which was too 
much of a drain on gold reserves, since the East Indian trade was by that time in 
full swing. In Aurelian’s time Chinese silk materials still fetched their weight in gold. 
In a.d. 273 he turned a completely deaf ear to his empress who wanted to buy just 
one single robe of purple silk. It is likely that about this time the practice was 
developed of unreeling imported Chinese silk materials and of reweaving them in 
various patterns appealing to Western taste, perhaps after dyeing the threads. A silk 
tapestry panel, about four inches square, is in the textile collection of the Victoria 
and Albert Museum and of Rom a no-Egyptian provenance. Its topics are so obviously 
Roman that the use or importer! thread has to be inferred. Silken materials were 
traded in Syria, as evidenced by finds made in Palmyra and Zenobia by Plister 
■ 1 95 1 )- conceivable that the overland silk-trade route from China to Rome 

passed through Syria at that time. There is no doubt that silken goods gradually 
became cheaper. In a.d. 380 Ammianus MarcclIinus stated that they were sufficiently 
inexpensive to be bought by ordinary citizens. 

For very obvious reasons the Chinese were interested in exporting their silk, 
though by doing so they aroused the interest of all foreigners in the method of silk 
production, which they were trying so hard to keep as an exclusive secret to them¬ 
selves. Commercial silk had reached the Altai Mountains, and possibly Persia, by 
the fourth century n.c., for the Pazaryk carpet, a piece of equipment of a princely 
grave found in a frozen condition, contains silk. It dales from the Achaemenid 
period and is Persian in style. In 139 b.c. trade in silk cloth was established with 
Turkestan by a Chinese general, Chang-Kirn. 

It was at about this time that the Chinese silkworm monopoly was broken, perhaps 
because the Chinese emperors themselves allowed the industry to spread to tributary 
countries. According to some authors, sericulture spread to Korea and to Japan in the 
second century b.c., though according to others it did not reach Japan until a.d. 300. 

The custom of marrying Chinese princesses to the rulers or other oriental states 
turned out to be another gap in the wall of seclusion surrounding the silk production 
of the ancient Chinese. 1 1 is related that about 1 40 B.c. a Chinese princess who went to 
Khotan in the northern Kwen-Lun mountains took eggs with her which she hid in her 
hair. After all, one could hardly blame her for doing so, for ever since the days of the 
Lady Hsi-Iing-shi royal ladies had specialized in silk-rearing. The princess evidently 
did not sec why she should give up her hobby just because she was to be married to 
a prince in a faraway land. From Khotan silk-rearing rapidly spread to Turkestan. 
From that country' silk was supplied to the nomads who in later centuries invaded 
Europe. The silken tents of Attlla made a great impression on the inhabitants of 
central Europe, for whom at that time silk was almost a mythical material. 
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The first Bmbyx silkworms were seen by ambassadors of the Roman emperor 
Marcus Aurelius Antonins when they visited the Emperor of China, Loyang, in a.d. 
i66 . The description, however, which Pausanias obtained from these ambassadors 
was very inaccurate. It was only in the year a.d. 53^ wrt ' successfully 

imported into the Mediterranean region. According to Procopius, Syrian monks 
succeeded in bringing them to Byzantium, hidden in a cane. In some reports these 
monks arc called Persian, which may suggest the provenance of the eggs. It appears 
certain that sericulture had by this time spread to Persia, presumably from 
Turkestan. 1 

Silk production spread quickly throughout Syria, and the then reigning emjH ror, 
Justinian, realizing the commercial value of the new industry, monopolized it lorth- 
wilh. This action prevented its spread westwards for some centuries. 

In the meantime the Islamic world had conic into being, from 1 ersia and -Syria 
the production of silk spread as fitr west as Spain, where it flourished for a time, n 

’Marco Pub, in the ihirtmuh century A.d,. remarks upon the fburuhing silk-forming practised in 
Crorgia, Armenia anil amount Tabriz in IVisia. 



I V:. 2619. A 3-ilk stocking of 
Elizabeth I, preserved at 
Hatfield House, Hertfordshire 
Reproduced by permission 
of 1 he Marquess of Salisbury 
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the ninth century it reached Sicily with the Arab Conquest Palermo fell in a.p. 831 }- 
When this island was reconquered by the Normans in A.Pi, to6o f under Roger I, 
an opportunity was at last given for the spread of the Chinese silkworm in Europe 
as far as the mulberry tree could be cultivated. Sericulture established itsel f quickly 
in northern Italy, Attempts were made repeatedly to spread it in France and else¬ 
where. Silk trade began in Lyons and Tours in the thirteenth century. In 1253 a 
thousand knights wore silken garments at the marriage of the daughter of King 
Henry III of England, and in the fourteenth century English silk merchants were 
established as a guild. Queen EUzabrdi 1 began to wear silk stockings, a pair or 
which are on exhibition in Hatfield House (Fig. 26 : 9). Owing to the inclement 
climate of England, however, breeding of silkworms never proved a lasting success 
in this country h Its most northerly and most recent outpost is the silk farm of Lulling- 
stone in Kent which provided the silk for the wedding dress and the coronation 
robe of Queen Elizabeth II. 


The Honey-bee 


SCIENTIFIC NAME —Apit meUifera L. syn. A. mtllfoa L. (honey-bee; Old World), 


I t befits a book on the domestication of animals that the Iasi creature tn be 
discussed should be the honey-bee, a member of the order Hymenoptera, whu h 
has provided most instances of complex social organization apart from man 
himself. The bees— like the ants—can claim to have invented the division of labour, 
artificial domestic environment and warlike attitude towards n< ighbounng com 
mutinies some thirty million years before man thought of them. We shall return to 
this matter later on. 

The honey-bee has at all times, including the Palaeolithic, been of the greatest 
economic importance. In the age of cane and bret sugar, one is apt to or fs et * at 
until but a couple of centuries ago honey was the only major source o sugar 
available to man. 1 That the ancient Egyptians considered the bee as sacred is there¬ 
fore not surprising. „ . ,, 

There are several species of bees providing honey of some sort, 1 he bumble¬ 
bee*, the slingless bees {Mdipona and Trigone) of die tropics, 1 and du t 1 ' ‘' 5 P eci * v 
of the genus Apis all do. All these must since time immemorial have been the targets 
of food-collectors. The collecting of wild honey is a normal occupation opnmi 1 
communities even at the present day. Where it is done it is an ac t u s traig it orwa 
robbing, with or without extermination of the colony. Indt e , w icrt oot co '■ t - l,n K 
is practised in forests, the extermination ot whole colonics of cs remains 
para lively rare event, and the survival ot die species i> not imp.ure . i 
method of getting rid of the bees has always been to smoke them out. Whether cy 

1 Except in the East Indira, where ■vgttF-citiC '•asratlrclcd and K ™'" r, ‘ ,, rnmui iqi [ 

• IT, F Vrddas ofCcylon still k FF p Tfip.ni, stairs in (nhahard caves, ac™rd,n S (0 
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art merely made unconscious or killed was irrelevant, so long as man could get 
at the comb. 

This, however, was a matter of considerable inconvenience, not only because 
of the aggressiveness of the bees, and of the smoke that was liable to asphyxiate the 
collector with the bees, hut because: of the combs being often in places very difficult of 
access, in hollow trees, on branches high up, in fissures of cave roofs and rock shelters. 

A scene that vividly depicts the difficulties of getting the honey was drawn by the 
presumably Neolithic originators of the eastern Spanish rock-shelter art, 1 at the 
Cucvade la Arana (Fig. 2? : l). This famous picture has been interpreted in various 

1 The bag or vessel held by the collector is of a shape that surest:* Neolithic affinities, though a MrsuEil hie 
age cannot l?e rstduded, A Palaeolithic age as pOilulalrd by some nrtbacwLojpMs is most unlikely. 



Ftc, 27 : 1. The prehistoric boneyoollcctor 
from ihr dbrvn dc la AthIio Intern Spanish 
rock-shell cf art. Photo Dr E. Hipdl 
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ways, but all arc agreed that it shows a person, male or female, in the act of collecting 
combs, while the bees are furiously buzzing around. The difficulty lies in the correct 
interpretation of the three vertical lines. Arc they trees, perhaps pines? Or arc they 
intended to indicate ropes, so that the bee colony would have been in a recess of a 
cliff? The position of the knees of tin- collector favours the second view. But why then 
are there three ‘ropes’ where one would suffice? This question will not be answered 
unless similar pictures are found elsewhere. In this context the precise interpretation 
matters little; it is evident that collecting honey was no easy job. Much is known of 
the methods used bv modern natives in Africa and Asia which bear out the difficulties 
of the enterprise. 

It cannot have escaped the attention or the collectors that the honey-bee forms 
swarms from time to time, which then look for a suitable abode to found a new 
colony. Since wild bees often live in hollow trees, the idea of offering an artilicial 
abode was sc) obvious that the keeping of bees in containers of some kind may well 
be extremely old. It survives in many forms in tropical countries Fig. 27.2), 



Fit; 27 :2. Beehives made fmm hollow irce-lnmks 
and suspended from so Euphorbia irre nmr U>r S o- 
hot volcano, Kenya Kiri, Photo KE- . 
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It is of course possible, as Fraser (1951) suggests, that bees first settled voluntarily 
near man in an old disused pot. More likely still, they may have settled in a cave 
used by man, an event common in India today. 

Hcnv exactly man became acquainted with the habits oI bees is not very relevant 

_it j s | hr offering of an abode to the swarm that constituted the first step towards 

domestication. That this had happened bv the end of the Neolithic is certain, for 
in Egypt the bee was an important member of the economic-religious pantheon 
from the first dynasty onwards. 

In East and central Africa log-shaped cylinders arc made From tree-bark, closed 
completely at one end, whilst at the other a small entrance is left open. They arc 
embalmrd with substances to attract living swarms and then suspended in trees. 
When the owner thinks the bees have collected enough honey and wax the bees are 
killed and the produce collected. This is not domestication, but simple exploitation 
of the guests by the host species. 

The history' of the hive is interesting. The warmer parts of the Old World, south 
of the great mountain ranges, all had the horizontal, ‘tubular’ hive, derived from 
the hollow branch, which in its developed form could be opened at the back in 
order to blow smoke in. This would drive the bees out through the flight-hole, the 
honey could be taken without difficulty and the bees would return. If mounted in 
walls, as was done in Egypt, for instance, this was a most efficient contraption. 
The materials used varied a great deal. Clay was popular in hot countries but 
considered loo cold in winter and too hot in summer by the Romans, hence they 
recommended wicker, bark and other materials, sometimes smeared with cow-dung. 
The cow-dung had the disadvantage of catching fine easily when smoking was carried 
out. North of the great mountains, however, the skep was developed—a vertical 
hive derived from the hallow tree- -evidently because wild bees nest commonly in 
hollow oaks. Bears knew this, incidentally, which accounts for the many folk-talcs 
of beans emerging from hollow 1 trees. The vertical hive is known all over the belt of 
mixed oak forests. 

Bgjpt 

The first step towards proper domestication was taken when provision was made for 
the survival of the bees, and especially of their brood. Smoke had been used to drive 
away wild bees. If smoke was blown into the log hive from one end, the bees would 
fly out at the other. The honey could then lx: taken and the brood saved. This 
technique was known in ancient Egypt (Fig- ‘-’7 : 3) - Though the illustration here 
shown is relatively late, the practice must go back a long time. The recovery of honey 
is shown also on a relief from the Temple of Ne-Usere-re at Abusir, of fifth-dynasty 
age (f. 26110 b.c.), now in the Egyptian Museum, Berlin. 

In Egypt, where wood was scarce and suitable bark still more so, clay cylinders 
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were substituted for the earlier bark hive. These cylinders were piled up to form 
walk, with the flight-holes on one side and the plug end (from which the bee-keeper 
would operate) on the other. The practice has continued in the Near East to the 
present day. 

Elsewhere in the Old World, too, from the western Mediterranean to eastern 
Siberia, primitive hives were all derived from the hollow log- In many places, 
however, oblong wooden boxes replace the normal cylinder. 

The importance of bee-keeping in Egypt is illustrated by the fact that with the 
union of lower and Upper Egypt by the first dynasty the bee appears as the symbol 


Fttj. -37 ^ 3- Egyptian bec-kerpinff trom iomb 
of Pa-bu-u a.a) Be® bem* driven 

out of e lieir conical clay hwo by means of smoke. 
After Fraser 



of the former country. It was the emblem of the king, and it ft maim d su uni 
imperial Rome abandoned it. 

The bear is so frequently depicted on Egyptian monuments that its economic 
importance is beyond doubt. It was used as a hieroglyph, too, and it U - 1S *' s > m * 
of industrious activity. The eagerness with which bees pursue th ctr various jo 
must have made a great impression on man from t he beginning, ant so rate 
pari .son with human life. 


"* h (rwnumu 

Curiously enough, the domesticated bee was introduce \nu> tsopotanua . 
comparatively late date. What the Babylonians called honey \u\s syrup o .. 

this is confirmed by Herodotus. The later Assyrians* however, w<te ami sar 
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with honey and with wax. As they came from the mountainous regions of the north, 
where wild bees occur in the forests, this is not surprising. Theeredit for the introduction 
of the domesticated honey-bee into the land of Sukhi on the Middle Euphrates 
goes 10 Sham ash-resh-iissur* who claimed: 

1 . Shanmsh-resh-ussur ? governor of Sukhi and Ma’er, have brought from the mountains 
of the people of Khabkha into the land Sukivi the bees that collect honey and which since 
the day's of my ancestors nobody has seen. I sculed them in the gardens of the city of 
Gabbarini. so that they should collect honey and wax. The manufacture of honey and 
wax 1 understand, and the gardeners understand it also, W hosoever wishes to raise his 
voice* may he ask the elders of lus country: Is it the truth that Shamash-mb-ussur, 
Governor of Sukhi, introduced the honey-bees into the land of Sukhi? 

This text, which dates from about 1100 R.c rj is of great interest. It shows that, 
unlike Egypt* bee-keeping was not indigenous in Mesopotamia, On the other hand* 
the report implies that the art was of long standing in the mountains adjacent to the 
north, and it was brought* fully fledged, with bees and technique, down into the 
Euphratcs-Tigris Basin> 

The produce of the bee that was regarded as the most valuable in Mesopotamia 
was perhaps the 'plastics 1 rather than the honey. In a country that used bitumen on 
a laTgc scale for the manufacture of articles, wax and propolis were highly esteemed. 
In the seventh century bx. rhe writing tablet covered with wax had made its 
appearance, as shown by a magnificent specimen excavated by Mallow an at Nimrud 
• Howard, 1955). It antedates the destruction of the city in 613 R r c, Wax had the 
advantage over baked day, commonly used for cuneiform writing, that the letters 
could easily be smoothed out again. Wax tablets therefore were eminently useful as 
notebooks, for temporary messages or information. Their survival into the Roman 
period is well known. 

In spite of the scarcity of evidence ibr the domesticated bee in Mesopotamia, the 
insect with its peculiar social organization must have been known* for w ild bees are 
indigenous. It is conceivable that several, if not most, representations listed by van 
Boren 1939} as flies are meant to show bees. The fly is hardly a creature to br 
regarded as worthy of being depicted or convened into an amulet. If this is right, the 
bee would have been used as an amulet or on seals from Uruk 111 and the Halafian 
onwards. 

Asia Minor t Syria, Palestine 

Palestine, which was in close contact with Egypt* knew bee-keeping. The settled 
Philistine population practised it, whilst the nomadic Hebrews did not. When the 
latter were moving into the country' they were promised a land flowing with milk 
and honey, which was a grrai attraction for desert tribes invading agricultural 


THE HONEY-BEE 


499 


lands. It is very probable that the Hebrews up to the time of Joshua confined them¬ 
selves to the recovery of wild honey only. That bees arc apt to be furious when their 
honey is taken is mentioned in Dent. i T 44, but references to the actual keeping of 
bees are absent from the Old Testament* The honey which Samson found in the 
carcass of a lion again suggests wild honey, for a swarm may well have established 
itself in the dried body, or even the skeleton. 

The use of earthenware hives shaped like cases is reported by Armbrusier to 
continue with the Dniz in Syria (Fraser, p, 97), 

In Asia Minor, Ephesus became closely associated with the bee. The reasons for 
this are not known* Artemis or Diana of Ephesus* a fertility deity who appears to 
have come into existence in the form of a meteor with numerous protuberances 
that were interpreted as breasts, became a many-breasted goddess of the Greek type* 



Fig. 27 : 4. Silver emu of Ephesus with ilic 
(wo emblems of ihr Ephesian Diana. Bre 
on the obverse, (allow deer on the icverse p 
e. 400-336 u.e. After Head 11959) 



clad in a garment covered with fallow deer and bees. Goins of the city show the bee 
very frequently (Fig, 27 : 4) on one side, and the fallow deer on the other. On two 
early coins (probably seventh century b die bee is represented by the name of 
Thanes* (set p. 431). 

Crtte 

The honey-bee was w r ell know r n in Crete and its existence attributed to ancient 
limes. It was here that Zeus, the ruler of Olympus, w as said to have been bom and 
concealed from his father Cronos in the Die lean Cave, the same where so many 
double-axes had been deposited as votive gifts (sec p. *33 1 j ^ he father had Ixen to 
by an oracle that bis son would depose him* hence he devoured the children e a 
from his wife, Rhea, On this occasion* however, he was served with a stone instea 
of a child* and Zeus was reared on goat's milk and honey by the daughters o mg 
Melissus* one of w hom had discovered the uses of honey and brought In r ive a ong 
to the cave. Her name was Melissa, konry. This is unlikely to be connected with the 
modem use of the word as a substitute for Sweetheart J . Her* and her father s names 

emphasize the importance of bee-keeping in early Crete. 

An amusing scene of a swarm attacking some men is depicted on a ^relaii vase 
in the British Museum (Fig. 27 : 5 )- li » conceivable that bee-keeping m Crete was 
connected cither with Egypt or with Asia Minor. 



Fig, 37 ; 5. A Greek vase (torn Vofci depicting men br ing attacked by bees; probably 
referring to a Greek legend. Briikh MuuMm Nd. B_ 177 


Greece 

In early Greece, bee-keeping was not important. Homer mentions the robbing of 
honey from wild bees on several occasions, but only one reference in the Odyssey 
(xiii) has been interpreted as evidence for apiculture of some sort. It is doubtful- 
The Naiads live in a cave in which there are 'mixing bowls and jars of stone, and 
there * moreover, do bees hive 1 * This cannot be regarded as proof, since wild bees 
establish themselves so frequently in caves without the help of man. 

In Greek legend Aristae us is connected with bees. He was believed to be a son of 
the Cretan lady Melissa. Under the tuition of the Horae, he learned three major 
farming activities of ancient Greece, namely the growing of olive, making cheese 
and constructing beehives. Many variants of the Aristacus legend exist. In one, 
related by Norm us, he is dressed in a linen frock to protect him against stings. 
Fraser considers that this may be the first reference to the use of a veil. 

In the days of the city states, however, bee-keeping was practised on a large 
scale. Solon made it a law that between the hives of two owners there should be a 
distance of at least 300 fcet + 

The works of Aristotle, written about 343 b + c + , contain numerous references to 
bees, including a good description of their anatomy . It is evident that he was familiar 

5 °° 
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with the inside of a hive, of which he knew many details. He found it difficult, how- 
ever, to disentangle the problem of tlieir reproduction, not knowing the sexes of 
queens, workers and drones. Queens arc called "rulers" and were generally regarded 
as males in Roman times. It is certain that Aristotle never saw the laying of an egg, 
though he was familiar with the grubs of all stages, 1 He quotes the popular view 
that they collect their young from flowers, but eventually comes to the conclusion 
that rulers produce rulers and workers, workers only drones, whilst drones do not 
reproduce. This is a remarkable approximation to the trulh. 

The ninth book of the jKatural History of Aristotle was written by another author 
commonly called Pseudo-Aristotle who lived early in the third century B r c + and w ho 
was a professional bee-keeper. He was the first to know something about the division 
of labour among the workers of a hive* Many correct observations are made, but 
they arc often wrongly interpreted because he thought that young bees were 
hairless and old bees hairy, whilst the opposite is true* 

Rome 

The attitude of the Romans was essentially practical, I heir writers were not interes¬ 
ted in the bee's anatomy but in the mass production ol honey. Hence most treatises 
deal with this aspect and provide us with much interesting in tor mat ion. The earliest 
mention of bees is in Cato, who followed Pseudo-Aristotle in the latter half ol tin 
third century * 234^145) b + cl}- Wax is mentioned as one of the constituents of a 
cement for pot-mending. In his lime slaves called mattem were the bee-keepers. 
The owner and the writer therefore had often only indirect knowledge id \\hat was 
going on. This accounts for many of the mistakes m Roman bi>oks dealing with 
apiculture. 

Varro’s book, Df Re Rustic, appeared in 37 This author rcfcr * io lhc soCial 
life of the bees and compares it with that of man, a matter to be taken up a ft w nil .lxs 
later by the great poet Virgil. Position of the apiary, shapes and mode of construction 
of the hives, the planting of bee flowers and even winter feeding an discusse . or 
the first time the requeening of a weak colony is recommended. 

The very detailed practical knowledge the metlarius must have had 1 not, low 
ever, prevent Yarro and Virgil from accepting that most curious stor% u -u 
generation from carcasses of cattle, called the hugpma. It obviously ha a pupurar 
appeal and continued to have it until it was published foi the fast limt in i 42 
by one Mr Carew. Its origin h in remote antiquity, Tor it was known to the Greeks; 
possibly it is to be sought in North Africa, I here arc slight variants o t u storv. 

Essentially it Is as follows: , 

Bees arc generated either from bees or from dead oxen. II yon wish to raise them 

in the second manner, put a very fat and fleshy bullock two and a ha years o 

1 The chief ducuukm b 10 be found io Aristotle* fantratiiW of .inunxii. |J b ** 
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a small house or room ten cubits square, beat it with bludgeons rather carefully 
until all bones arc broken and, incidentally, the animal is dead. On no account must 
blood flow, ibr bees are not generated from this substance. {Evidently this refers to 
the belief of the classical world that insects have no blood. Their colourless blood 
was not recognized.) Then stop all natural openings with rags and place the carcass 
on a bed of thyme. Leave the house, closing all windows and the door, stopping 
cracks with clay. 

In the third week you have to return, open the house on all sides except the one 
from which a strong wind may be blowing, and admit pure air. (On this occasion, 
flics must have been admitted in quantity w hich would lay their eggs on the carcass 
forthwith.) The airing completed, the house is closed again as before. 

When it is opened again, on the eleventh, day thereafter, the carcass will be 
found covered with masses or bees. It is believed that ‘kings' are produced from the 
brain, workers from the flesh. The first indication that the process is going on well 
is provided by small white things on which w ings and legs appear gradually. {The 
larvae and pupae.) As bees suffocate easily, the windows should be opened every 
second day, the hives prepared near the house and fumigated with thyme and other 
fragrant herbs to invite the bees in. (This would surely not work but was an ancient 
practice generally.) 

This story is readily explained by any naturalist. The fly produced in this cir¬ 
cumstantial manner is Eristatis tenax L., the ‘drone fly’, which mimics a ber with 
great success both in appearance and buzzing. Other flics would be bred also. 

Of course, this story was easily accepted for many reasons. It appealed to the 
ancients, being a prescription fraught with difficulties. It could always be said that 
it did not work because some mistake was made, and the chances were many. The 
bloodless smashing of the bones of an ox, alive at the beginning of the procedure, 
must have required supreme skill. The purifying of the air may not have been 
completed. Indeed it couldn't, with the decomposing body in the small house. 
No wonder the bees did not turn out to be the right quality, and that flies and 
beetles were generated instead. And If proper bees’ appeared (the EruiaUs being 
mistaken) one would have done the thing very nearly correctly, only they would 
not produce honey. 

It was, moreover, far more economical to catch swarms or to buy stock, instead 
of killing oxen. So the experiment was probably carried out but rarely. One feels 
pity not only for the ox, but for the slaves who had to carry out the work and were 
no doubt severely punished for the failure. 

It is thus easy to understand that the story was willingly believed. One wonders, 
however, how it could have originated. The observation that drone flies breed on 
the liquid issuing from carcasses may have been interpreted as generation of false 
bees that do not swarm and make no honey; Quite recently, however, 1 came across 
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a report that real honey-bees were attracted by a corpse and that it was difficult to 
light them olF, It was published in a most reputable bee journal in this country 
[Bit World, 1958). 

In any ease, there is no doubt that even in antiquity all honey-bees were 
‘generated’ front honey-bees. 

Virgil, in his Georgia, a teaching poem on agriculture, gives much sound advice 
nn practical matters. It becomes clear that lie had first-hand knowledge, unlike most 
or his predecessors, and that he loved his bees. It is a pleasure to read the fourth 
book of the Georgia, in which the countryside, the (lowers and the activities of the 
bees are beautifully put into words, mixed on many occasions with apicultural 

instructions. . 

Whilst the Greeks wore greatly interested in the anatomy ol the bee ami the 
organization of the beehive in general, and most Roman authors on the subject 
emphasize the practical side, there appears in \ irgil a philosophical ltikribl *_ >r 
the first time. This poet was intensely interested in the meaning ol the bee state. He 
came to the conclusion that Jupiter had endowed the bees with all their gifts an 
made them live a lift- of toil and production in order to set an example to mankm - 
The bee had always been associated with divinity by the Greeks, and the gods on 
Mount Olympus were believed to have included large quantities of honey, prefer.! > > 
mixed with milk, in their daily rations. Evidently the bees came from the gods, anc 

their organization was or necessity perfect. 

If one studies the fourth book of the Georgia in some detail, one discovers that, 
quite apart from giving good advice to the lartncr, which is almost 1 ie so c purpose 
of the L. sheer book,, (he poo. i using mcaphorical •"*>*”£ ■=«'p.»o(l 
.kill Everything the bees do has a hkldcn application to human hie. 1 la ir activities 
are described in .hr order of .hr- seasons: it begins with the birth ol a young bee n, 
the spring, their toil on a summer day is desrribed, the righting o swarms at. an 
example of how human wan should be conducted (a misraterpte.at.nn), ■.commits 
with the harvest nr the honey and finishes with sicktmw and death. In pom. 0 fact, 
of course, bee colonirs hibernate, but this was not rr ttanl to irgi sc it. 
vocabulary teed is an apicultural one only .tare this is strict y necessary F.lsrw In re 
words arc drawn from the human sphere. If one neg cct, the wraith ol trchmc. 
ittibrmation which Vigil can only have obtained first-hand, one ,, -P * 
he was completely out of much with the animal world. Bo. w hat mattered » hon 

really was the ulterior significance office life. I. 0 * ™Pf> •* «■ ol £*f* 
Roman writers who refused to accept the animal world merely as an object of 

exploitation, and he was trying hard to discover 1 »t sis n I s 0 1 ' - ■. .. 

The CrargtV. appear .0 have iuiior ncrd contemporary 

Virgil dad in , 9 n.c. In Am. 55 Seneca, the «*r f »“■« f “^r 
presented .0 him the two books end.led Dr Cfsnmtlut. In .hem the au.hor arises dm 
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thoughts of Virgil to the monarchy. Nature, he says^ invented the king, and it is 
demonstrated by the bee. He lives in the largest cell in the middle of the hive. He 
does not work, and when the king dies the hive organization disintegrates. The king 
is larger and more beautiful than the other bees, and there is only one in each 
hive. The king k of a mild disposition, and does not sting. It is the others, his armies, 
that have the weapons and wage war on his behalf. This philosophical exploitation 
of the bee is the most interesting episode of the history of the bee in antiquity. 

There are many Other Roman writers on bed, among them Pliny (a.D. 23-79), 
Columella (about AJa. 60) and PaLhdius (fourth century a.d.)* Knowledge of the 
bee did not improve greatly during this time. Plinv was still convinced that honey 
fell from the heavens and collected like dew on the leaves, 1 This is evidently due to 
a perfectly correct observation, in so far as the sugary exudations of greenfly cover 
the leaves of many trees- They are of course collected by bees where there is an 
opportunity. But other theories were in vogue too, for instance that honey was the 
sweat of trees and that bees obtained it from flowers. Whilst the first two theories 
were more popular with educated writers, one can read lie tween lhe lines that the 
last was popular with the actual bee-keepers. Why else should they have planted 
bee flowers in the neighbourhood of the hive? It appears that only Seneca put for¬ 
ward the correct idea that nectar was collected from the flowers and converted 
into honey by the bees* 

Exploitation of the Products of the Bee 

The bee provides man with four useful items, namely honey, wax, propolis and the 
hives themselves* To take the last item first, they have from time to time come 
in useful as weapons of war, whole hives being hurled into the lines of the enemy, 
who were thus ke pi busy defending themselves against the insects and became an 
easy target for arrows* In the third Mithradatic war (74- 66 u.c.) the army of Lucullus 
was thus inconvenienced. The last occasion when hives were used this way which is 
known to the writer was in the Thirty Years' War (a*d. 1618-1648). 

Honey is mainly a foodstuff; in addition it was, and still is, used for the manu¬ 
facture of drinks. Vamo described a drink called mulsum which was a mixture ofhoney 
and wine. The fermentation of honey produces mead, a liquid which was much in 
vogue in all northern countries where grape-vines would not grow. Its taste is some¬ 
what insipid, though I suppose one would get used to liking it if one knew of nothing 
better. This undoubtedly applied to the ancient Germans be Tore the Migrations 
period, which brought them in contact with wine. That mead was popular in 
Germania is reported by Pytheas from the mouth of the River Ems. In the eighth 
century' it was the national drink of the Baltic countries. Almost everywhere it has 

1 See JV.// + XI. xiir Bui in XI, viii, he dearly says tint bee? drperrtJ on flowery and 'when die flow era in the 
vicinity have been Used up they vend to further paalumL A form I observation. 
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by non 1 been replaced by other beverages, but some mead is still made even in Britain, 
;is well as in Russia mid Siberia and in East and South Africa. 

In view of the attention paid by the ancients to honey as a foodstuff, it is only to 
be expected that they distinguished with care various qualities, The honey coming 
from Mount Hymettus near Athens was believed to be the best. 1 Pliny A-//. XI. 
xiii-xv) mentions others. Many kinds were distinguished according to the flow m 
they were derived from and the season of collecting. Oddly enough, heather honey 
was regarded as inferior [Pliny, .V.//. X, xv), perhaps because the kind known to 
Pliny was somewhat granular or, as he calls it, ‘sandy'. 

Certain types of honey were regard cel as poisonous and liable to cause insanity. 
One was derived from rhododendron flowers in the region ol the Black Sea, and 
there were many others. According to Xenophon, the l en 1 lion sand suffered 
from honey poisoning. Fraser states that these reports mnst not be regarded as 

fabulous, , j 

Honey was the chief supplier of sugar throughout the prehistoric periods and 
in antiquity, and as such added to many kinds of meal. Honeyeake was made 
regularly. This particular delicacy had some ritual importance also, since it was the 
custom to supply the dead with a portion, which they were to throis to Cerberus, 
the dog guarding the entrance to the underworld. A competitor of honey arose in 
the Western countries of the Old World as cane sugar was becoming known. It was 
apparently not known in ancient Mesopotamia and the Levantine countries. In t c 
course of the ninth century A.d, it reached Arabia, and it u.is a notelty in mue 
in a.l>. 996, coming from Alexandria in Egypt. After the rrusadts it canu to e 
cultivated in many parts of southern Europe, but it was always expensive. ,n oni.i 
mass production followed, until the discovery' of the sugar content of die wet y 
Marggruf in 1747 made the nor them countries independent. 

As has been stated before, wax was of the greatest technologic.1 1 importance in 
antiquity. It was used for light and for writing tablets. In addition, it was an important 
ingredient of many medicines, and was used for embalming purposes. • scu ptor 
used it, and last but not least the cire pttdut process ol bronze-casting 1.1s mac t T1Si 0 
it ever since Bronze Age times, Accordingly, many different k.nds of wax were dis¬ 
tinguished, and its purification was an important matter which I liny diseased m 
detail. The best wax was called the Punic, but it probably cunit from . pain. . 
manufacture was described by Pliny [Jf.H. XXI, xlix). Hmi important uax ■ 
Roman limes is shown by the imposition ofa tribute of 100.000 pou nc s o w .ix, 
was doubled two years later, on the island of Corsica in 181 b.c. _ ct ert c 
succeeded in collecting such huge quantities is howevi 1 ou 1 u ■ 

There were other uses of wax. The Greeks used it in their technique of encaustic 
painting, and plasters were made of it (eframaj. Athletes ru j et t emse %cs ui 

1 It U indeed the inoSl aromatic Imnty l h&vt had pert*™ to taalc. 
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mixture or oil, wax and earth, and the Roman ladies used similar concoctions in 
their beauty parlours* 

Finally, a few words must be said about propolis. This is a resinous substance 
which the bees use to fill gaps and cracks, and to adjust cavities so as to hold the wax 
on combs. In the Palaeolithic period, and perhaps the Stone Age generally, it must 
have been one of the materials serving as cement for the hafting of tools and similar 
purposes, and it was still of some importance in the Bronze Age of the Mediterranean. 
In the countryside it was probably used rather longer. 

Propolis is gathered from bleeding trees, nowadays mainly pine and horse- 
chestnut, carried by the bees like pollen on the hind legs into the hive and there 
used. In addition, it commonly serves to adjust the size of the flight-hole, and even 
to immobilize intruders, such as the Death’s Head Imwk moth and sometimes 
slugs. It is only natural that early man should have been interested in this useful 
substance, which he obtained as a by-product of honey-gathering. Later on propolis 
was generally replaced by resins collected directly from the trees, Pliny describes 
propolis, stating that it is mainly derived from ‘willow, elm and reed’ and from 
gum-producing trees in general (Jk'JL XI, v). Its varieties were of great use for 
medicines (N.H. XI, vi), and as a substitute for the Persian gum-resin called 
galbanum. 

The Setf-domntication of the Honey-bee 

The reason why ancient and modem writers, among the latter Maeterlinck and 
Bonsels, have been so fascinated by the bee is the many parallels that exist between 
it and man. Both have complex social organizations with castes, division orlabour, 
sacrifice or restriction of sex for the sake of the community, permanent settle¬ 
ments and Food production. One major difference is that bees do not use tools 
(though ants do). 

The common background of both animals of such different organization -one an 
insect, the other a mammal—is that they have undergone a process of self-domestica¬ 
tion. By this term I intend to describe that remarkable condition of some members o! 
a species living at the expense of others, the whole forming a social unit in which all 
benefit from the division of labour. The term is, therefore, not synonymous with 
slavery, which also occurs among man and ants. 

I„ the bees the process of self-domestication has gone much further than in man- 
individual bees cannot exist without the support of other members of the hive, whilst 
men can do so though they might not like it. Furthermore, the bees have introduced 
the division oflabour into their sex-life to an infinitely greater extent than man has. 
Only one female (normally) produces all the progeny, the others doing the chores 
both at home and outside. The males are suffered only until the young queen has 
mated, thereafter they arc all thrown out or killed. Had Virgil and his contemporaries 
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known of this custom they might not have praised the perfection ofthe ^“ ***** " 
eagerly* Bui they thought or the queen as a king, and of the workers as labourers and 
soldiers. That the drones do not work was unknown at that tune. 

With the development of division oflabour goes, in the bees as in the case of man 
the appearance of language’, or a means of communication. Tbs ftct, long; claimed 
and doubted, has now been established by Roeseh and von I rist h 1955, - * ' 

of communication of information used by bees arc special types o 
(‘dances’) which arc correctly interpreted, understood and acted upon . 

1^1 1 I’Pii■ 

This is not lire place for a discussion of the social life or the ^ 7 men ^Pj^ £l 
general and of the honey-bee in particular it is, however, worth while to pi * * 
what periods of time were involved m this case ol evo «uon a <1 • p 

society which in the case of the ants has led to both 
ants, palaeontological evidence is less informative titan or l c ccs, 

preserved fossils are known from the Eocene onwards. . n 

This fossil evidence suggests that considerable 
place from Eocene to Oligoccnc times, between forty and thin. _ Manning 

i.e. in a period of perhaps not more than ten million years ' 1 u bumblc- 

in the press). The Eocene ancestors (fleeing) were m many msprct s iae bumble- 

bees. But the Oligoccnc bees were .Iremillion year! have 
vent close lo the modern Afu mrit/™. Since that • w c ^ was 

elapsed with hardly any morphological evolution. mat » , 

already a social insect Ls highly probable sinec^he C3n hardly 

abdomen are like those m modern worket bin.. J , h ind at the 

have had a socia, life higher than that of,he 
latest in the Miocene, true swarming occurre d, P , - 

modern hive. There i$ fossil evidence for this > 0 j of moi ph ol Ogimi 

Now, the sequence of social evolution rcprtv*. 
changes is the following; 

(,) Mother building cells, laying eggs and providing food, but dying bcRtrc olf 
^ budding cells and laying • 

aduit. These follow their instinct of building and i“ k,n S * * 1 * 

(or before) mating and Hounding their own con . 

unfertilized queen bumbles m the autumn * _ P 

nected with the males appearing later than t J thc ncSt for the 

(3) Helping daughters become u , nHnetion and become workers, though 
mating Slight. They thus give up normal rep 

some may act as subsidiary mothers* 
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4) Production of queen by ample feeding. Increasing care for young generally* 
In temperate climates the workers die oJfin the autumn; in the tropics they possibly 
survive* Bombus (bumble] stage, 

*5) Queen produced by different feeding. Workers hibernate, heating the hive. 
Complicated division of labour, "gesture language 1 * food production. Apis (honey¬ 
bee) stage. 

The palaeontological evidence at present available suggests that stage (1) was 
normal in the Eocene, and that by the end of the Oligocene, ten million years later, 
stage (5), that of complete self-domestication, including food production, had been 
reached. As has been said, not much more has happened in the succeeding thirty 
million years. This is one of the many instances of exptmv* evolution observed in 
biology, in which, after a period of a few million years of rapid changes, stability is 
attained. I have given some examples of this phenomenon in the last chapter of 
my book. During the Past. 

In spite of all modem developments of human technology, man is still subject 
to the laws of evolution. There is no doubt that he is in his phase of ex plosive evolution 
and it must not be assumed that the rate of change w ill continue to be as fast as it 
has been for the last million years or so. The adoption by man of the practice of sdf- 
doinesticatlon as well as of the domestication or other animals is so recent that one 
cannot predict future developments, but the examples from the animal world show 
that in successful species stabilization Is invariably achieved. It appears that so far 
as animal domestication itself is concerned this stage has already been reached. 
Man's self-domeslicatinn, however, is likely to continue for a Jong time Co come. 
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